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الف اماع الله أن نفع بد 


شلر و تقریر 


الحمد لله عظيم الشأن شديد البرهان خالق الإنسان ومبدع الوجود والأكوان 
الذي قال في كتابه العظيم دعوة منه سبحانه لطلب العلم ((اقراً باسم ربك الذي 
خلق)) والصلاة والسلام على المبعوث بالقران نبي الرحمة والخير والإحسان والداعي 
إلى طلب العلم النافع بقوله صلى الله عليه وسلم ((من سلك طريقا يلتمس فيه علما 
سهل الله له به طريقا إلى الجنة )) وبعد / 

فإنني أدعو الله العظيم أن ينفع بهذه الرسالة كل من قرأها واطلع عليها طلبا 
للعلم والاستزادة فيه وأشكر الله أولا على ما من به علي من إتمامها فله الحمد 
والشكر في الأولى والآخرة » ثم أشكر كل من مد لي يد العون في إنجازها وهم كثيرون 
والحمد لله وأبداً بالشكر لسعادة الأستاذ الدكتور سالم بن سليم الذياب الذي كان لي 
الشرف والموجه والمرشد في كل خطوة من خطوات بحث الرسالة وأشكره لما جاد به 
علي من علم نافع › كما أشكر سعادة الأستاذ الدكتور حسن بن محمد الحازمي 
منسق الدراسات العليا بالقسم لا أبداه من رأي ومشورة طيلة فترة البحث › كما 
أشكر سعادة الدكتور حمد بن زيد الخثلان الذي لم يبخل بوقته في نقاش وتوضيح 
بعض النقاط أثناء سير البحث كما أشكر الأستاذ الدكتور عبدالرحمن بن عبد الله 
الورثان رئيس قسم الكيمياء لما أبداه من تشجيع ودعم حتى إتمام هذه الرسالة > 
وأشكر أيضا الأخ أحمد بن سليمان العبيد الذي ساعد بحكم عمله كمساعد باحث في 
تجهيز مواد وأدوات البحث والذي لم يتوانى في إبداء المساعدة وقتاً وجهدا والشكر 
الجزيل موصول لمركز البحوث مديرا وموظفين لا أبدوه من تعاون فالدعم المالي 
السخي من مركز البحوث كان دافعا لإكمال مشروع الرسالة والشكر با لمشل لشركة 
سابك التي سامت بو تو بن الراد الكهارة من مم غاا وال ايتا لدا 


املك عبد العزيز للعلوم والتقنية ممثلة بقسم إدارة المعلومات الذي كان النافذة 
العلمية لمشروع الرسالة تجاه أحدث الأبحاث المتعلقة بموضوع الدراسة التي حصالنا 
عليها من خلالها والشكر أولاً وأخيراً لله الذي من" علي بإتمام هذه الرسالة سآئلا 
الله أن ينقع بها كل قاريء ومطلع يبحث عن معلومة في مجال الدراسات الحركية 
للبلمرة المشتركة ٠‏ وإن وفقت فمن الله وإن أخطأت فمن نفسى ومن الشيطان واللّه 


ولي التوفيق . 
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ÜlazùT ¥ KOFzn!î Ld 2ib FZ UB LAZ FHKLAb Ken LE lab ÖNj 
( Monomers Kje LAdZ KG OTE H6 LJFU+R fofKORf Kenî Û ZÛ DYÃ 
+ùdazh dî KU 216 Gjr #iY@A KÇitiof Lind fok ORF +f AD/ZGY Û aA 
(tù RSHIAÃd +ù EÛ KCiRen!f LHP FZ || Ê Ü(Polymerization) 2ù ùù di 
LZ + off ulgAÃ Ü2 Ûcfz Î !oyT KEJA adi C an Ö5Gjr znydtufedf 
OiRen!f LpÃù! yùT öSrpÖfen!f LEAF + Ken CAF LN Î !qapBéK feds 

. [1] LROZNPATEADZ 


+ KDI ù ù LH; Kf ùoAGD ù ù zk! îı ùù ùù+eKK jfoAÃ LIZBAHŞ! DDA_FEEA 
Ljîı DF leùdèfîılZ IXıCë{[2] ( Structrual Repeating Units (SRU's)) l@2UuÙùùÙ#fQ 
YKKCH2-CH: LF -(CH2-CH2),- OF CES Y FoRf AR LIER OANP LAER CH=CH: 
Üzù ù BÊH! DZD 5lecùz#fd KJB ù ù of FZ n YXK leakfdt Serf LGoAf 
Î !qKfeANp DHI Û(Degree of Polymerization) lad ùùù nefvEjcpÎ ùùzEgÃ 
: ا‎ e 1p 

. Growth-step (2 SFR Kfecdihoî AOP!f Adj KjRK fedi. & 

. Growth-Chain (F3 Ûf KfeBêDYÎ PE Adj Kj K fev D 


< 


aoa HSN ToS kD rmoyD/Ek COOOOOVOVOOIOIOOIOIIOSOLILLL 
Û + ùofSIRINÊ Ü1] NJ lyk! FagnlZTedis y aki Z2 û Rf NEA 
KCR Î Zeta Üra Ûf Kfedittazgî ateš! o Kfedi LAYA DHF yA 
Üf ĞIP J$TNIFree Radical Polymerization) [3] leolfl 5 ATI Jem +O fAnbeddz 
IS HO FUE Û lad RU LE U 215 Gr 2Nyd Monomers) KGS yJZGA 
+ù EDUOe I !q(t EAP) +52? df OfBelf yok 5 RO LE Kfecêhi û ù+R leotf 


: +K +!fadEYT O 
n CH> ك‎ 0 9-_ ( CH” ۳ 
4 4 
: YA! dK AY yKEA 
1 1 1 
—~C-OR, —C-OH , ~C-R ,7-CN , CH; , -H 


HAF UE¥HAHIFEOE- 


Kinetics of Free Radical Addition Polymerization 


tùğeo!f yùofedE Fl f2p ¥ MSleo!f Am! 1O fAnaddpK UZ! $20 DBLB 
afet ÛÃ Ãdšf + BACK Ü( ınitiation ) I! BN D1 DEYZGYERBT GF + Uf 
Lja¥ù OZdX/+ + eo! Cr AK OSEBA (Termination) GF + BAK Ü(Propagation) 


. Ji DOFyZGY yofedz 
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Initiation Step OfEREEDZ ë- Ë 


yù Zk Öù Rf leù olf aÃtq!f LRA Cnitiator) Û EB YOKYZE! OZAF IHNjDEK 
: OŠĞKA ctive center) +!G5e+fod LHR (M ) (Monomer) Î PEU Ken ya BBA 


k 
ر[‎ ds 2R )1( 


+ KEF 1O DEEpC PEP YOKELHZ R) LFfAFeo!f aqfA Uza !f KI&: ka † ® 
: OSE ledhpî do had 1 FEU Ö5 


: OEY INO EEOFELZ aff Lft 
E + Vg e2) 
iS! BZA hyd jixtc)A a) LjiZgYA PY j +22 f KEK 1 
OUP LP DRate Determining Step YùZEY ZA ! fod UOP!f yk 1 ) YZEYA 
|| !Rı! Ülaotf am T 1o GUS +3 gUUP LplRDDlEotf aA! LIER C FED || +K 
: ORE ıı ùhleo!î af pkYFEdEF ala 


d[ M: |] 
ا 0ے‎ [ 
1 dt 1] 


+ù OSLJE lEo!f Af LAWEK KGZ T OTB |o LIHIZYAT off KED fff 
. 


„d1 _1 MJ 


=k [1I‏ ح 
di 2 dt 11‏ 


aoa HSN! TS kD rooyD/Ek OOOCOOIOIOOIOIOOIOIIOIOLIDLS 
Û ptiolî yayzgk eeu !E Eb || tKLBENEEj NAÛF af yt z 3 LFA 
La @n!f LIBS fed2 G! NEBII !R Û4] ¥ ¥43 ePrKüzg&! fo Ozš|| ! 
f ùf Î LUKE ENG! DIF AozPSyz3EYPEK ORA C GED LpEAAÛF anf LIZ 
: OSE (IH! OAAFYEAEZ ara 


-2f k, [1] 


r ا‎ 
1 dt 


Propagation Step fFBHENIDENEEDZ ë- E 


+AffaF+!aHf atfedt Adat o leddKÜzg DD HZR ADA Küzg fek 
: +K +a !RLZ edzff LEA Ip! OZADS 


: Kk 
Mı + M 


M2 
: CPKICZ tz OS!!gad yznê 


ف لے 8 4# Me‏ 


x#l 


yGizHf aù+edt DEDAAS T ZZrEKÛ i FED Û +E Û +UE5LDU foEEY !HA 
: OSE, ùhÃdf yfed#Z arBA[1,5] (m `) Oj 


=k, [MIM] 


P 


_ dIM] 
1 
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Termination Step NjEREFDA ë- Ë 
yÃüofk rq EES lA ù ùo aû 1rjUpir Aa! Hî ated fk! BZA IjNjOS 
. ÃQj Î ZAefPaz ãaPDy Fek !gleo!f aem!f 
LjPRIn Lain tU LK Zar yA YAL CHF 5 ao LAL j| 
2 zG} HCH SCENY 5 20 LHDIGEA (UFEef - fo Combination || RÎ RAÊ 
Radical Chain +ù RR +DDF CEIGNBEF Rf ( Y1 GF RZ ) Disproportionationù) 
ã aPÛfî +pÎJAÃ ã aPÛf Î !oyIRGLJSDIF ã fogL B4 fele tI RUS INOS! 
: OGG CE 5 a0 LF aff LFA! KETO GEA YK GiAeNK A SOR 


H H 
| 1 
e CH2—C: 2 CCH e sxx CH2—C—C-=CHara 
Xx X X XK 
Termination by combination 
1 1 k 1 1 
xx CH2—C ا‎ CCH کے‎ SS < OG H-GC-CHar 
XxX XxX xX 3 
Termination by disproportionation 
.AFFHCHEREGNHEPU: (D- ë- OUT 
:+ Gf +r @If KUFpEQEEN !RLZ edzRf LA 
ME + ME ke, Mee Combination 


My ا‎ Mx + My Disproportionation 


Mx + 


. UFEeÛ +ù MSE! +Z@ f KIAYKEk. : 1 
. YÎ FF FIG fNSEIÛ! +Z@ 1f KIAYKEk. A 


oo HSN! TS kD rmoyD/Ek OOCOOOVOIOOIOIOOIOIIOSOLILLS 
+U BZdOPFYFzd LFS] !R +FEo!f = 3l LfeR Lfna fod GEF OK LFA 


2k MF 
1 EU ¥ FeRA GEF ÖzÃLjû+ Ö5LJêR Hada} ZYESD ffAfAkz kc + ku : + ® 
. laPyZKOSIE L4 CF OZAL TRfoK ÖSatsp 2p lafao!î nap 

yÃoRf +N@fÃ Rate of Polymerization (R,) ledAPyfedY Go 5 Ro GEFOAF LK 
af BKYfEALD Z2!G'f IHNIOSE 15 Rf RF +!1G!f Pub SUL pf OBE 
tù BZdYRzdz ocr f5! BAYFEdLD: UGE?) Gfûrk f yfzdz AS leo!f 
: GF 


2fk,[I]=2k,[M 7 


: 1iZAGD Uz! ERY KIRoOAS a fek LF! [BY +a Lj 
IM1=[(f ka [11/(KJY’ 
YR zd +ù !faADSS IB! AAA LE U AeA aAm!f ağakz PEZ YZ ¥ LK 
: OSRER, leddPyEd} ZA/T olŞAdšj + OZQZ 


IM] 


E oa lk 


AMI _ 


t 
ad ùtekyûdfPUù ùU YùÎ GP ladêyfzdZ DOHA ÛF Lol !EEOF FNL 
laù dêYfzd#FBePCÎ ljÃ Ü2 1 LJADZÃEAXÎ KB agek yok (amHÃoZT GÛ 


aaa FB KedÃk OOOIOCICIOIOCOIOIODIOIOIOIIDIIIIIDIAS 
+H UBlalf order 2 ùT Lf +ùR@ AKAT GU ageR +PplBirst order 1 EHH AR 
. dC fhiùhpageR 
C BEHS rft f LF! Dihol 2IaSC pHa ğeKKENU fe LSU PIgyÃoKBZA 
: || R KGBo!f Î !o2 CG SLU lediê5 
d[1I] 


کک کے 
dt 1]‏ 


: +IN@!f +1EadyidqRf Genaê 
[11=[1], e™ 


:¥4T HAAA !FEQIT KI| !RLJK 
R, k, 3 I iujje ° 


+ù!gad# LHDIGE Cn 4 o UtfEAXEeND AXÎ !gt HB! +!gEdFtFenK LFA 
hofA Wù|!f Û !oAeEAz fU aax yakfeo ite Û ladêyfzdZTÎ !galr 
GNC EB aû gek Lj#A Û2 { LJADZAEAXT FE agekya PO RH 
yÃKı DEAŠS5C fH afeKLFEENDEB]] !R Anitial Concentration) OA ageRf Au ùùNj 
C PERUSE OzieRf anf yaitfeo AIEIEFeÖ2 A ZG yi ùùzd# 5ldi 
. 2 Cd 
EK lad JBC FED || Ur f KERA) !qaö! |! +E LBZ 1f EnA 
. (Monomer) Î EGF Y ur Lj Oar yEEIDGE ULE EE ya Û yT 
yùdêi EU Y ùt Bleu ddPyfEEDÎ !qeTöLgt Af LinyAÛf Gn!f LDLJo Ö5 


. kk 


Dı 


oo HSN ToS kD rooyD/Ek OOCOOOIOIOOIOIOOIOIIOIOLILLS 
NJ Byù a L$EydGQ C5 laddpKüzg! 20 !A2Y a6Rf ã ank GAZA 
5Y aff Gengfiz GUMonomer i fU ağek] ZAIRE 1 FET FEE Lod 
YAR AZeGK EFER edd ao LFBÜ GÛ LH Ã Ö5AD fGü! letaedyiéd> 
HIOSK GGUS Litre! T zea LA Ütadiîfgên Af +e! ê ANjtN 
. || HRRK, Lj ÖEk, ext +!Gf 
: LF RzdA Bf O5! EE (Conversion) yYAÃoRf LF adzRf LIF LFF LK 


_ dM] 


٤ dt 


:Î ZAAT olf Riyadh dengir, LÛR IZ REQE YAT dh 


2 
[Mlo ا‎ f ka 4 _ a 7 42 
2k [1 (1-e **2 ) 


GùnyÃ yÃùoRf +nep f J AGS (M1, -IMIYIM], HAE LFS] !RÎ ZAAUZA 

Öù5SYZGY fhfol( Monomer) 1 EU ağakyKEn] + ® i FOU LAyZG Hf 
. FOU! QF afeRf YEK [M1 Lv 

LF] !RL}K YZG CYP Hf FOU ağekykl (1, -IM) SHAE LFS !R 


:OGg Qen!î yAoRf LE adzkf 
Fractional conversion = [Ml ZIM =1 IMI 
[Mlo [Mlo 

:ù hE INF aff LFF RfA 


2 
Conversion = 1— exp ا‎ [1/2 l2 ek | 


oad JA KadlÃk COOSIIOOIOIOIIIIIIIIOIITIIOLIIIODIIAS 
Rıolf O5 UedF1.0 ydAf yr Ã || !R 100% yT SL} FIDVAORGERD YE ANjGEA 
yÃùüùùokÎ ùùT jÎ Uz Hf adibùzRf LFBOFEH) LE AZ NJ] !R ÜĞ ÛF 

.[6] dC Eb ZFthagek LHX A d2 AZfofAf LHYFDENj{Maximum Conversion) 


f k 4 
Maximum Conversion = 1 exp —1 2K, ا‎ [1142 


Methods Used for Radical Polymerization  WAFEATIFGEEREOPUESPEU D- C 


laùu dN i pÛfF LH Ã Ö5ladjê | ZU ğ ğe lat niadiiqeng î 

C5ã anklZdAFL J5J !R Û aif Auf OA ¥ BK dO Y i LIZ Ã OA Û! BEF 

i Pio LAX A Ö5leddîLZ Cir Rf U zHOSEEA 1 GABAA fODTAD 
.yAoak Ö5lediÃ 


Bulk Polymerization RM IEE ãagEUEDB# NÎ z2 XEQECĞC D-C 


lù dijî da Ö5! BJÊf fA FOZFPR f LFpT fBÛF LI Ã Ö5ladîê anK 
Gu YùùzT $ LMZedHEZRF! SOT LF! UNG ap OE EZ Î !gi FSC 
tùn/e! ladipî da CEFFEA lade Af lefeo tna Yéef ¥ iNEIHERA 
Zù dA DU Af OFLU’ ZnB! | OF l@fEolf 2 ET KET i !gi fS Af 
+ù do Ci LÊ u Efe A Ulefeolf LEEK Gep Kok Af OFLjyS O5 ank 


Dc 


aoa HSN TS 3kP rooyD/Ek OOOOOOIOIOOIOIOOIOIIOSOLIDL 
Laz IGfAZz adi LHSOGEATS U ated yGEjKüUZG! Afo yGiof led 

adpal gz Dp OA! ZE hedê da ã anK | !RY lrjRA Û! zn +E! 
I aùnKî Hf CHAf JFT > H2N] ZA o!f 1 dg | RUF INK fe SE AK Lj 
. +r çin!@dZ !ç!nG'f LÊp ledipî o Nb 


Solution Polymerization UNpEWÎ z YXEŞE- D- C 


Üyùzgf u A Ö5UF U' znefeo tna YEE ENO LE + RUF Nek 
Ljıa#ùnfdj lefeùotf f Gf OAMHSK GIG +Û EER dF Y dOFLDÎ !o || REA 
Lay 25OGEA + HEQ Ff UPA a Lj ÖY Saf pînA LEE ediêyzg 
¦ RBZù!gyùzgf U A Ö5Y SF pnAÃ' EDLbÛF U znÖ5NJÛçÜG Af + ne! 
Pu dpjeÃp ¥ 2BK GNF Dd PGE GE DB YZ SOR Y Su GING ais 
OUSHùT G +tzn!î +EEF U FPL] !g fT Hf adf (YHOU ated KÜZGKÖ5 
. LVHoODZHTNS FEU ağa GZ € pEORA yÃoRf LEP yofad 
Î üZXHDY bd FEU yd EbBYPESI AUF : LHEUNyAOAE Ö5ledipz do ã anK 
Dt dg yAÃ GU) NG T ZZFER ÖN act y ADAK A BAA pÛU + fe 
. YFaPHDEDY û RET 35 

NJLAKFENYT 2ST Hf NEGF adittp Lp PHU ¥ SEY SEFER öÖ! gf 1| RUA 
.[2,7] lETHYZEY O ÃAĞ5 


8 


RS 2 LS VSL 


Initiation bE E 


KEEAEFPR GJ] 1A Lo!f amî LYK! DZ DENG fA Rf YZG GENT |5 
+ jI FTADN| jA Ûınitiators KB GZS Ošleo 2Ã LK ZA2g!f Gj + ESE 
LO ùù+KLDGGeÃR!f LjFEKS aU5leo!f aAnq!f GN AFK ORF 1| RUDI K FEED LAZ 
. Redox Ya PJA A +DDPhotochemical +ğAur Af ADrhermal +@feo 
I feof || HS 4O fAnleo!f aA LFF ORF KEEBLE Cr Af U NOORA 
.[3,7]K fed YET f OSAKA EPR f OFF afak ORA 


Thermal Decomposition of Initiators Û FSH pPEAEDPÎ HC që 


ZARın!f ( Generating AR LJHEK OBJEC REjORU YET NK gird Zafeo'f || +f 
+oFPR df KIBA Ü! tanff KEJfegf oO aff yYGd OSAP! lad 
ã RùdFÖ5G+iHKK GS LHKLEEND aÃtq!f LJER T @feo!f || +ù +ùùG fio 


. 25-40Kcal/mol 


|| ù!HÃ laù dK Gi JE OK Û fof FNjLIYDERHK!S erf KGfzajA 

URIS iH ZIEHK! O ORF KGEBILLESGHS || A GH! Zù! 
KG HPQ ÖÛNj| +f +p LIED! HNL ÖrKORf KGEAF IRL BEREK ÇÖI| Gi 
N-sS ÙU OK K&B s-s +UR AOL #DLJî #Do-o +UR@ Î ZAG 


laf 
< 


aoa HSN! TS 3kP rooyD/Ek OOCOOOVOIOOIOIOOIOIIOSOLIDL 
tùùU@ Ti A fok OUR Peroxidest a ¥D5 Aff KGPAF alfafû (KRIEB- LjnAefd)j 
.[1] Radical sources @ÃR(DZEf dEGEPR JA HT K Ged eRDL DLN ¥D 


Per-compound as Initiators LÛ JF Rip | CSNHEL FOE- d- C 


O5+T @ + SNPEIj + ur Z agifA+ Fur zf Per-compound +i 4C5 Aff KG2AF 
CEY ur zf KG OSUSZ d + daf GRAFER Y NDE! aA 1O jAnhedi 
Solution Polymerization JGQE leddŠ5BEHEPR f AZ +TUEIONÊ Kk iG LAPE 
ZF Ü(î EÛ LI Ã Ö5ledğË Bulk Polymerizationt BB ledhD5yZIEA 
C5ledAîÖ5|| +$ RJA Dibenzoyl1 Peroxide Y+edjpPR f +i ¥DS Aff KEedF 
: +f 1!FadFYT o +Fa#nap EC EC LH gul OSYEGAE 


O 


1 
C—0: 


0 0 ww 
o | 
2( 7+ 2e 


Dibenzoyl peroxide f | PEHë PEQEDP| HF: (ë- d CUUDZ 


KGEEp ledOS! PR df! i #Dذ‎ Aff KGEQEU zh f(D D€) DE yAfnYA 
.[2] GIRR KORÎ lafeo!î KEEP ã fo! feo 


oad A KediÃk COCIOCOCOOOCIOODIIOOOOIIIOIIIOTOIIILLS 
i F4 Aiùgf Ytedf +® ùùùT $ ( Dla lefeolft n2 
PER-COMPOUND FORMULA SUITABLE TEMPERATURE @) 


H—O—-0—BH 
Hydrogen Peroxide 30-80 
1 30-80 
Potassium 
Peroxodisulfate 


O 
40-100 
Dibenzoyl Peroxide 


50-120 
tert-Butyl Hydro 
Peroxide 
Di-tert-butyl 
Peroxide 80-150 


. + FD Af KEEFE: (DD E) pê yAfn 


Azo-compounds as Initiators U FFE NEEL FDA Q Ë 


lao!î Af 40 fnuedAFOSK GBA HELD +K GEANjeUf KEeAZ 
+ALAeF leMEjIg I ZAUR@AZ N = N - ef tZAQAXESORF K EGePAF ONÎ 
KĞizÃoŞuš !qt ¥? ÛBDEster group +R f +ZABOZD-CN JER} ZA TAQ 
feo || HK GIHA +z lato +nep AZ AR AKEEBAONjÃeUf KEK Üyğ!D 


|| Ù+gk AG ù fa nep EC Ljù dš ù ZAEefeù o +Ù n2 f LZ Thermally 


Cd 


aoa HSN! TS kD rOoyD/Ek OOOIOOIOIOOIOIOOIOIIOIOLILLS 
Oi fFTER OCR 1 altnafDC yfDEfeo +n2f fF Photochemically Av Alf 
Î Pio Lj A ÖSladAFOSK giEp K GEA HNjRER A LjnÃeRlî af š OFF 
2,2 Azo-BisisobutyronitrileY ùFed ANjÃeÛf KERAErTA yAoOAF O5leddOA 
:+ CI ù ùRf +!EadEYT o la@feo!Gy +40 BJA [1] 


e 1 
CH3-C-N=N-C-CH3 E EG 4 0" 
CN CN 


2,2 Azo-Bisisobutyronitrile 


2,2 Azo-Bisisobutyronitrile a QEflã PEQEP] HE: (D- ¢ OUUDZ 


Importance of Chain Copolymerization he IONE DHFYHGFEHDED- ëË 


LjızSÜKJeKZÛF LAFE || At aly PIF Adi Kh H DIDE HR df led 

Y FER aE feb AZ ledOSK GG || ADA Z2 azRf KitteR df leds FO 
Ol}RfeA LIGEL} d#ù ù ù djl #+eR df ledPe!fafA ÛReactivity +ÛaHf Î XAFS 
Kfeciip YET f Î ZA oA ladBPCEZA2fpK ffe + ® Technological Viewpoint 
LHZPEoAZE fPEDrEIT f Otte df laddK EEE GE ULEfookt gad Kf Pr 
adi HS LÛR +ù Hd KC EÛ Y1 lA tz ağzk U LE ted KERGE 
+ùdgd || !Ã Û leb av Gif KA Ö5t+eR ap led Eî f 1MA [11] || a a 
ÖnGe!f YRS nep U’ PA +1Ãed E+ fodKGT fd; Lin Kfediîn2dr ok 


vv v د‎ 


La 2U Ff LJ ofA + Our zf KENE yz (TDI EA 2A 1 nep yA 


CD 


ooo GB KedÃk COCOCCIIOOOCIOCIIIOOOOIIOOOIOTOIILILLS 
+ùpakK Ji oA yGIPRINY !HA adi f Apê READS E jP 
. BAN O5! led Z 
Gut Kfecdikû f O51pinÃdd AFA LFF +n! Z4+eR df leddêyck GÈ 
LN A K Gio ljik GoIZEEA 3G) Û SHR GREE Ut uf E HÎ f 
. CRA 


Types of Coplolymers HFF HA FDO Ë 


Öù5ledhêî do Ö5! Bf K OU LIEFEGKFoA Î ZA] af ad ait Hob 
ĞilğdêÃ LEO oDL jh gok TEHO QF ledBPK IG fri ÜNKFên LAX an YÉ 
HOUTAEK fe YFAILFSI| !R [8] OAR ZBAa Lj AGORA yA fU! 
: ONj GHeABEDIZ YK ORF 
Random Copolymers HEjYEMER HA. FDEC- &- € 
OiStZeÃd# ESAIF! Seff KJFoAf LApk!HoR df K fedANp LBA fHNjOS 
: Of ¥ eff || 2R dFedADZFFESA OFA Z yT haciip! DDZ 


OTT TT TBA A BARR 


. KS eR dK fedi YJAHEATP OT f f 


aoa HSN! ToS kD rooyD/Ek OOCIOOIOIOOIOIOOIOIIOIOLILLS 
Alternating Copolymers (BEIGE HA FDORE- Ci C 
: OG Y FeRf adADZFEA! ROARS + DID OS! EEO! Seff KJjtoAf ¥ AK 
EOE TE > ALB SASS BAKED 


Block Copolymers RGBIEHER HA FDED- Fë 


yùdZUfadZ Ap! Jj ZA aderî KJFoAf LEKE df K fedi INOS 

YùRMDZ AZ IAF adip LDFY JAP YEE YET Sadir! DDAAS | ZABjr 20 

(d E- €) yT O5GE!EP Y¥Y!Gif OLA z= IGA ap LAZPCYAL]_BB aPD 
: OG 


AAA A-A -ÃA-B-B-ZBTB BT 


Graft Copolymers DEAR HE FDA: e 


+ tef KfFoAf LDIFofA YÃLJ_p¥teR df K fects HNO! û elf yt U f LK 
f PDA ğef 1pDIBUREeAXK eg! Rj ZePU 1 FEU LAN U Grek 


Kfadiû H5 Ljı dû Lj fj LKA NB! liged# JP JGfgU ez AMlğAY KE Lj 
: OG ¥ FeRf ttf df 


< 
TI 
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O Tn 2 
B 


WWW WU 


Composition of Addition Copolymers HER Qe EL FDR ij f E- 


Yùğek LBHERTAF lad ZK Rr[DÛRî + tanî KEJeGf yini Ö5EnA f! 
Î !oll RYT Pirt ÜtadyZz UD Y aK LF 2 BibHeR dF K faits (5š Hod 
ladBÖ5EIBEb ffeKK Gi, U’ z#5t+eR af ladBO5yAPEDK EÛ y2 ùf 
|| aû Taf acis Y gak FEB LHÛ Y Tf firjA UGE YK PÛ U 2A +a df 
3 ÙU yin Ö ÜHomopolymerization + IjA eddIjGKK GÛ + dEbI Rd 
(fA Fok! E + DIDDY 1H LDU jE BA dF adit ¥ gak z 
š J U agAÜ! pi ¥ gak ZZfnEKÛA Ü!pÞDÞZuEj 2 auf Ö5pinÃafi pe 
LJP ù ù ùoÛF Lipa || aR af act!p PA a dj aig Y aK LE lara EEF 
+ù yÙî Û f LÛIZALJ KT 1g FEKL REGU Lr +2 df ladBÜ(mı , M:) 
OZALjiH! av: 1 GÛ anhorfiePif YAMA v, I EÛ amhorfğyAiF YAL 
: OY Û1 
E Ty 

+DEDZ + Bj ST EÛ oA ZISfEK! HÎ Y\ Û1 DÎEEÎ LDU fe LK 

: +f [3,9,10] KüùZEFt AQıo yaad LHZAES]| !R 


cé 
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NVMMI + Mı 9 NVVNMÎ (a) 


NMNNMMy; + Mo کے‎ NAAM (b) 


ANVMM3 + Mı و‎ NVVMNM (© 


AWMMj + My 2, AMWM: () 


I pio = lj m, T POU SRAFE+ Hj DF H8 oz KIBANkı, LD ® 

Ljıdk Üvız T Bioü! > I FBioUBd ùf! DDE +8 qz KI&ANjkı2 Ã Mı 

I pio || rf f boSc,d) LJREEOF LK Üvı Î fGÛF || irf f boca.) LjREEAF 
: || a aii ¥ eK O5SGRFPE! ZA LjiXKEGFEPIA CRfû rt f !Z@ Ã Üm: 


AM Mi IM +kar IM; IM] (# 
IMN Mi MJ+ka IM; JIM,] (© 


JHA UG! Hf Y\ UÛ !f ağeKÎ |OOF! (steady State()K GY +!G pnÃ U’ feRES 
: OOF FHE,c) LEY +2 LpDOz 


k>, [M; J[M,I=k, [M; J[M»] 


af Bı |ajÃr, ùhXkı,/kız jd LZ U FeREA Üc) +!gEAT ZAe) +!gadF! AAA 
: OOBEONjORf +teR df led? !fEQdZ ZAI oLjr ù k»1/k» 


d[M,]_[M,] r[M,]+l[M»>] 


= ( Copolymerization Equation ) 
d[M,|] [M,] [M,]+r [M,»] 


< 
Tc 


ous GE! KedÃk COCCCOIIOOOCIOODIIOOOOOIIOIIIIOIILLLS 


Où Nf Copolymerization Equation +2UTAFledip? !gaCB |IE!f +!GadFÎ ZfK 
. || WafadAp Y eK LF lela! 1f 
aH; Oi SLE of U! +ALL ANj- arm yarm:]- || Raf ap ¥ Fak 
U DESL JipGÛ aah] a af acti Y Fak UK! If +f ÜNFG || aT af 
LjPtEfADIYeK || !REA UOJARf Î ZZ] A [mı] LAGER geK LE alka ÛtadA 
rı HUQPKIG fS! df ledBPSL jD LRRGÛ + dEbYT LL-jÛiRBLJHYZ r Ã rı 
Mı Î Blof 13E? oyu fv, aR!EbSRAE HF YI U f LOS fB fo LAIPHD 
mr @Rın!Gbù fg SH Y{ Û f LRKBEOFAYS LBD, LKR Gv: LER 
. Mz Î TP !GOFT PEU +E gyu f 
Mole fraction OÃd 2ù ù ùÙî +f +!ÛgH+eR dF K fed6 Y FoKLE aff Lc 
Mz, Mı LjîtIOU! OA dF Hf LRH’ 25ASA|| aR df ac OE: , mM, LJîfGU! 
|| ûTak aii O5GAj OA A +f JA UOFARf T ZA,Ar, yJKEleddNEdD ù5 
:LSHAZ ORF Û Z2, , F ANj 


ا 
[M,J+[M,]‏ 
E a‏ 
d[M,]+d[M»]‏ 


: ++oR df ladAp !EEQ DSU’ FR KLPK LIRIO!f LfREEAFUENA 


rf + ffs 


" rf? +2ff, + f} 


۸< 
(Dc 


aoa HSN! ToS kD rOoyD/Ek OOOOOOIOIOOIOIOOIOIIOSOLIDLS 
ĞÖ5LFEGÛ! ÖOÃQ# a +f 11Û a df adits Y FoK LF +O +E aA 
. [11 || Wada 


Monomer Reactivity Ratios KOU +@5YT LË- ëË 


yz! ZA KI@FRuLJBIHÎ ZZ, A rı ONjORf KGGü! [11] RIBAFEf ad ezK 
LjdZ2RIn +i qtza KI&Î !o}-yAF i FEU I !oyAF I GU LAA +8 Q 
. OFT PEU I !oyAfT fF 
GRjùZÃÛum; +&iu qyùu $m; eRınf LPO lgS|| ù!RLJ5: r, > 1 :LFHKERED 
.M; +E JU M: eR LDOAS]| !RLFB: r < 1 :FUùù#k 
: † ® Methyl Methacrylate(M») yiÙù Ù dštyrene (M,) EEL PSUXE 


r'ı=0.52 : r2=0.42 


LIYE TERIK NpEPÜÛf FGF LJ2 ûr ÖyAÛFT FEU LZ J LDOZSJ| !RLJ5 
laù dê ù! Ö5anjþk Û EA GRU ZA KHëXLH Ã ÜNKfoÃ x gLjNEE q 
ÛA yùZGDÜRF fedi EERE || Taf atm ¥ geRf LDA || !StteR df 
+DZDF yO |j yJAZAÃ Kal pirîn zxk Û E +f Y1 lA ÜCĞ pb ağak] ZZ 
. Kb] !HA 
|| ùùù!KÃ [12] KGIfGÜÛ! +UEHf Y1 LY Go I ZKGfeff LDR K@NDA!A 
|| ùT ad cù DÎ &ı ù ù rf + Rãı ù ù+eRf + H+ Bù ùzdŠ5K E fof HN SM 


oud At KedbÃk COOICOIIOIIOCOIILOILOIIOIIIIIIILDILDS 
1te dK fedn2dr ok HAFphNYArr Ãda#feğ Ã ( Microstructure of Copolymer ) 
|| ù RZùĞZHÎ Y ùl LY Co A Ûydif KODU znydtéu z2f a51 If KODU 2# 
. +R df leddêÛS! BÊf K GU 


pft HFERREONJAN HIBAFf a ds PB E- C 
Effect of Monomer Reactivity Ratios on Copolymer Type 
tùdEHf Y1 LftpY av yT G Î ZEGEUBYTAD XX !gtteR dp leddDHG 
aD RSAC ofAf T ACÎ SFpLjEbI ù oû! +aHf Y1 LOE ¥ av f yT Go5Ûrırs 
: OÖTF ONA fojAf LHZZT DID 


Ideal Copolymerization + ZAF! dFladlpE- ë- & 


OF || eR decê HEZ NZS D4] eT ated rır= 1.0 HKG 
z= jk m Am, !EBoRQE+ SH J Û î qerpÜzÃLji+ LHSGAZ ! fo5 
: LFB2 ÃeUf HNjAZAÃ LJjîRGÛ fo ¥ Û yû $f 


Or [= — 


E 1 
kı kıı 


Î ùZARıdEdZtz || a2 df acêlip OSL REGU (Il fe yAPpYA KÛFzdZ HA 


: lA f Î ZAFeR df ledê !fad OG A +H Y1 Û f +BLDSLEoA yg 


dIM,] _ _ IMıJ 
dIM,] '[M,] 


4 


aoa HSN ToS 3kP rooyD/Ek OOCOOOIOIOOIIIOOIOIIOSOLILL 


: leA[ ¥ Î ZAF K|| aR df aciilp Y gek! 1a 


11 f 


Ff = 
rf, +f, 


Ü++tet TdF la HEDGE || ADXBz SEK ( + dise AO! dA +a tadlÛf YRD 
LFA +H Yî Û î JOKE FE TOHGTLLfenjSL JÛ UF LJBr.=r2=1.0 KEES 
PDA LPO! OFATZ ¥ SeRledPOBAY FKRYB_FANII| 2 af adi Y gak 
.|| Rated 
r < 1.0 Ãrı>1.0 + D Lj REGU! +UGf Y1 LOP EDLHKORS +!Gf OA 
+ù yùî ü f oz Lj+ JGKSTLPAD_ RIEU EOD rs > 1.0 Ãr,< 1.0 ÃD 
ĞGFÊûTZ yùûu Ã ÖÛSSTLPZAHÛF 1 EÛ LHERDLPEADÎ ZA] af a adêtpI Hot A 


.[1] (random placement) 


Alternating Copolymerization + BI E+ df leddpD- ë- & 


| UTA adits Î !gLJIPFS LJpSÛF Û { o ( rırz=0 ADrı=r2=0 : GRAZ ! fok 

ÛJI aR a adiAtp+ PDZÜP yfBolY Sek OSI DOFATZ a yu A BI FEIAKGRD 

+FDO LT TEPU T BUF +3 gyu kt Hj yi Û f OZAL j NYAS ERN 

ljRINjO5yePA mı, O52 ûr Km: aR!EfQEIDDE Am: O52 ûr K mı, aR! 
: le fT HATO R t‡eR df ledip? !Gad#!GIf 


ا 
d[M»]‏ 


aS 2 LS VSL LLL 


: le ¥ Î ZZ kta eA +HGb+eR df leddp? !fadk 


(OFATZf) OCU || ADF Linie df laddpa dIDOSK GG LFF || AZ 
NJBeBIT $ LIZOZHÎ YT LICE Y au 1f JT G +dpKIE GHEY AGF || ADJA 
Kerf Gn ÖO5ÜY AEF || Ap AoL yn] axaf act + DDL REGU! Lö 
. (Ideal Behavior) OIF || APF Aol yn Gill HSADT f fofADEES 
rı>>ra PÛ LHBUHAHDL PEU fo SEY LL LE gf @ yrAl| Gi 
LP Dim, Î Pio EEF oyu kt Hf yt Û f ÖZALjÛ+ LD Di rı>>1.0 Ãrs <<1.0 ) 
LD Consecutive Homopolymerization) +ù hefdt ù IGA leù dAAjGKYSA lj 
lù dAPDù Sm: Î pio I BDN f KEE fo Fi IFA lait, i FEF 
. KEHÎ o f GAF 


Block Copolymerization (+E?) + SIF tte d ladBpd- ë- € 


|| OTA acù Hp LER YO HILES( rır>1 GAZ || !#A) r>1 AÃ rı>1 :† ® 
Lhd 2HD-Ar, G5LSOR +aaAFA ÜL POU Ut LBL ENAST DORE Orf 
+t Gi KO JEBIR ùù ù ùPR f lz & [{ A PA j| ù!Rt ıo5 EGA ! OPFofAS 


. [1| (Coordination initiators) 


aoa HSN ToS kD rooyD/Ek COCOOOIOIOOIOIOOIOIIOIOLIDLDS 


+o dF led HAZE 2 eb KEC € 

Effect of Reaction Conditions on Copolymerization 
ÃDCÊ HStù BÃd#ùÙ ZE Î ZZEEKÛ leotf amq!f +O f+eR df leddêLb 
ISYZGY U A ZfrfeKÛ || a dF actitp ¥ aA +f YT LJ A ÜcERF 
KEÖÃ d Ö5ÃG BF 5š #UO LF ledhPK RID GÈ5?XK Û ( values) + EHF YT Lj 
+ùnafÃ ù Lif LAGU fFODBSL SOR KÛGI CER Gh EIKGbNSS/AD 
yù lz LPT KBLjr Ar, ELTA ASHÖHf YT LJ ZSapZKlEfeo! 
Uzu f aIKGA131 c° fiğ 0.54 Ã0.59 Üso c° fz 0.46 Ão.52 : ÖNjKÙÛĞRFDZnNZ 
Uz !f @ISLEfeo!f +n2p e8 NEA ZPEIKU DA yY4TISt+eR dF leddîî ZZ 

. eR dF ladOF || AD iGFEK GiB + dEBYT LSa LSE 


Reactivity +ùùĞĞIù ù zf &C- & 


1dî Lf KG dEHA ÜaqJÃ' fGÛ OUE5Î ZZFrEK aq! JEK FOU +dE5 
ŞÊT olf Lt GÛ +5! dA Ü! ÙEBf YÎ LIE jDKAÃ GBA Kis! 
I fio yud2mf JZ YfzdZIL DIA (1) FOS +OES! ROLY Ap EZ 
Î ùZ2KRbı Kk! Ci ù Rf yYQÃù ù ZfÃ Û([ts monomer) NETE {jy AE] !qePÛFr 
. 1 FBiùoÛf +i ùz5 


oad FA KedbÃk COCIIIOCOOOCIOODOIOOOOIIIODIIOTOIILILLS 


Resonance Effect (DAY§ DERHE C- eee 


KGiSü! +B Yî LJ ZeKOAeRHÛF LiiaDEKEjeBf LEF Km! 

Î ZA2gPK Cie! ü! +olGiRNAd pnb leo! aÃnq!f 4O fAné+eR df ladApjEK 

(1t Lf +ù dERJAÃ ÜÖQE LÎ aqlî yIYZGDYZ PGÛ +UE5LAFEK LJ LYK 

yii nd ¥ ù eK Ltd! ig ¥ Fek LEKÎ ZA2EPY fek pPnhffeKÎ fo! 
: OCF Y deff Y1 o KFief!ù! +olG 


CgHs- , CH=CH- > -CN , -COR > -COOH > -COOR > -CI > 
-OCOR , -R > -OR , -H 


|| ù!HÃ Olaf KG Rf Î ZA2fp Ke! +olgift TAZE ynaAdjA 
. +S Y FERS LFAKOSDEE KOR T GKXCERIGPInA 


HfL HF ŞooDfAIEf iI AY KEfoosAFrBoasYUEGB® Ë- ÖË- Ë 


The Steric Effect On The Copolymer Compostion And Reactivity Ratio 


RÈZ J+ùüUTHdEHf LFBÜ2otf ahqf ydš EGU +a] ZO aK! r fetf + pû! 
. Öulj ao!f amf AO fU OSA +xfegf 1 pff ak ffef GEIK 


aoa HSN! TS 3kP rOoyD/Ek OOCIOOIOIOOIOIOOIOIIOSOLILLD 


The Polar Effect On The Reactivity ãagPBUÛEHjBE AN REDHEpR® D- ÖC- Ë 


ÖÈ5fınÃ Rı|SÛÜ ++eR a leddIjEK NJESÎ Zeb KT FOU +i! Lb 
YEE Hol || ADEIf AoL jn (GE Î !gi fKT FEU +SUpIEE LDKEfEAf LE 
YÙT Lav JT G tdpL}IXGEÊ || !RÎ ZR û || 2R df ati Ö5( alternation) 
Efe Y AED || 2 dj ap LIEK LBA! LETE J¥+TTEr,r LîhGU! +f 
[1] LPS +dUpLYhs af fe Ae ùe fe pi & 


1 JgpPAIMPOAEf o2 dF pe eCt- C 


Determination of Monomer Reactivity Ratios 


\FO Rf Ljd#teR df leddpDš û5 Aefa KGiGUÛ! !Giztf Y1 LS GÎ o 
LjıùdEopolymer Composition || 2û TAQE 2ù cp ã At od# ù zd !HÃ+ kù nRf 


: OE RBGÛF Fo DLA a a acditp ã Kod ala ÜK ÛÃdEh REGÛF 


. Of Rf Î XA REGÛ! Mole Fractions LAE LFF HDF ms A mı : ® 
2 2ù zx ÛLÃÛ ùzfd acÃHp OSL RHGüÛ! LWQF LHF +f tpPYT G LXE Ã f,Ã 
. (Molar Ratios In Copolymer ) +ÃQ+ PoLBEEr ã1] !R 

tÙ| RO CBE DPE Rf +tenRf Gengûz Fu DBZYZEY BA AKodD oA 
: OdebFeed Composition) YZEY ã4 Hod araAit SaHf Y1 LiY Golf 


aS a LS VSL LL 


Î ùZA BY leddPyZEUOBPZASSL REGU! LAQ LR +f LÛR Mm: AÃ mı :+ ® 
Of LÈ (Molar Ratios In Feed) YZ UNPZOS! WaY fpLBoF: ; F2) GAOZPY G 
. +H Y1 LY Go! +P 5 Uf OSU’ FeRf RiSenK ffok ORF 1 |B !f 


KEŞÊ Î z\ FJPAINIBAEf a dFje erifeoU CD. C 

Method Used In Determination Monomer Reactivity Ratios In This Research 
+Ù jeff NOKE fA 1 efat daf || ADAT ff ofp FNIOSEPR! 
|| !Rıùù#Ã (Tin Contend@ğğù T [f Lþù d3] etû ùù ù TdF acB#ù ùù Hş ã Kù fodZ 
LjMGÛF Fo DLA a df adits ã Hod ZA !ÛEDAitrogen Content LjnÃefî Lf 
|| !FAÃ [13,14] tu zf a5 | KOTÎ Z4 |r KEJE ¥ RECS Ya ANjGE 

.+ perf GHHSSLInAeR] A HoKORf K GU 
Cûıur ÃRf U zn ORK Fineman-Ross +]#O ONjI feûf OSGIHIG ORF 1|] ROJA 


. 1| OOF IRNjLE 
(FR - Method) Fineman-Ross +ù|@O C - CQ C 


Ü Lî of oDLA aR dje ã Hod FPR f Ü Z49] +R IHNjfoek 
2 FYZEY DAP ã KocêRîzk Gp DIK ORf ¥ adinff LIFE! YZGY IBA Hock 


aoa HSN TS kD rooyD/Ek OOOIOOIOIOOIOIOOIOIIOSOLILLDS 
afû Ho ã3 AÛ fod¥ GÎ o LK ÛU’ ù PIJYAoKLE LFO+fQF adr ã Kod#RùzdZ 
Of f ModE I Z47 LB Rıù ù ùzif DZ alê ÛYZĞ $f OBZ Kock || aR df 
:+ Gf + i 2#Bb jiUANjGET EE !f ekodtl ZA/fG-1A 


F(f -1) 
f 


= FT ¬۳ 


F2 
i 


. r NFXPA r, Y KGONER dP ÎÛ ZA olLj 
++oR df leddPSiBZA AHodk JZEY IPA Kod Lfelzk f, ONA Fı, ONjF + ® 
. OGFY FEU! + daf +PoLjr LFA r, +OERf HRDLNYT Rf LRG foi ORF T ZZ 


oad FA KedÃk COCIOCOCOOOCIOCDIIOOOOIIIODIIOTOIIILL 


1 JPAIHIBAEf owe dje pIFINU EFT FL FORT Ene FCA C 


Literature Review of Organotin Polymers And Studies of Reactivity Ratios of 


Monomers. 


Introduction HRD Cd € 


rü gü HEdC +Rj +Fu zf a5 |f KGed} ZA dg! GU KINA! 
LÃû+ktdfgzdK fek] ZA AokK fein? ok 5 @O LF || !RA Biocides(t tr K fi 
Dk fA Û1 151K fedi || BE jP KT 26 AUK fedi! || RA HIS KffoA OS! BJ 
LDF pinê |!) Z GLA 3 aA CG af LHF zf a51 | KfeRyüog 
(Mammalians) KY K+ SEF GRAZ Y TUNBIEPR f fek HOU CRF ¥ iF 
.[16] HIŞ ZAG !f GPOPA 

1u Zz az NALOR Ol ZU O5YOK Gig Fur 2f a5 | KGedzaKkK 
. [17] td a 

Lpayù# Î ùZK GEF || BEZA2PÛ Kft SKE LAFF KO fp 
yû A UK GÛ bE FL JED JU O | f +h ROS KEL EUR BEHUK GL ROHS 
. [18-20]K fu ù TOYA Pop 
KE RUDE JR du Gj f Nt Fur zf a51 | KEE URS KGEPR Û Lj 
„(Wood Preservation) [211¥ GPÜÛ! + DEG EfAdtA 
I eùùùofp 2 ùùTofÃ Lf pr ùùùOF KGbùùzed# || REF ùPR f LCE 


. (Microorganisms) +] Af 4D! KG NRpKORF (Anti Fouling Coating) [16] 


oo HSN TS 3kP rooyD/Ek OOOOOOIOVOOIOIOOIOIIOSOLIDLD 


Organotin Polymers +f zf a5 [f KfedihD- ED. & 
yMAABUNREE aT |4 KfeRLIZHDIDfofA lek] Z4 ok Rf KGB ON 
ÃDO_KeFĞhÙUR@dË(Alky1 or Pheny1 Organotin Group) +Û Ur zf yf DEH 


YyÃÛU Î ù ZZPendend + FAL HKATEBADZ ğe!f 1 pF OSL Aer ADL + 
DF 


++oR df ledApPMDS_ SK GiGü! + Hf Y1 LKGfepd- ED- & 

Literature Review of Monomers Reactivity Ratios In Copolymerization Systems 
AM ur ok iı zù djl K ÇUR LAZ! EHF Y1 LY Go! ã ank ORf KGfedf alfak 
OU5LJiDAJA ( Lint) Lop KERG LpESpjED yZTKON Ü!teR dj K fed 
ac Hş a u ok i KE FOU || ADA BzAZ2 Fr EUR +E] f + GH YEQZ 
YÎ o || !Rı+A Lid || 2R dj adiip 2 aT KREenK I FOF Giolp LF || aR df 

.(Q, e) LATS) yA ùzf U ùz) 

MEd RÈZ Rılgš#teR dK fediDZgeù ùo!f KG FPP EREÛ KIF DıùhfjS 
yùdËinyı Chlorideùù! +e ù ùTd leù ù dê ù Ù fef Staudinger BEfùù p GZ 
LRPGÛ Û+ LpFFEIAK UFZ yZENY o7 d2HHhZr oMEFH ® Vinyl Acetate 
LDIHEHA#PzQZ NEG Fractionation || oN df edip C anKkt dio yüUP LAT AA Û 
ac#ëû H LEA nA rqÜ!+eR a ledê šeš Ö5yAÃPpgf i ZAEpPAAES2 EKK EÛ 
KÛ HEDL DEnAA ÜCAJZ RS LRA REGÛ, LIK GEF x 4j A KoöÜÛ || aa 


aaa FB! KadbÃk OOIICICOCICODOIOIOUOIOIOIOIOIOIOIOIS 
ĞinjËP§ ûZ Vinyl Chloride LH}PHBZA KfRLHKAcrylic Esters +RBEÛF KfeR UF 
Kj oA ùlğDNFGÎ aciÃkip LDadd!AÛF yofedt Ö5 pnAA Üt+eR dšedAbB NZ 
Bınê Üyüù dî REABXK JftoAREEg act FG SKU + SF CEH FA KÜRHÛF 
OUTLPU HÛF i pBiùuof LNHIEKKEE MY HY gef OSatztf LD D 
Î ù!eGjPrIDORÎ ¥ 2f yUP LIT AK GE UÛteR df ledipleÃp yÜÛP More Active 
+ù IGrdtedAzdikkğ ePLK ETA Maleic Anhydride || MCIù dC dN fBiODLD 
iı RABEL PSE ÛF yA aPIK GEDyA!A h+eR dteddbDYPEA + EB RET ho 
. ر‎ 

LDU feREEIN+efuT dF led Fig ZA fepYAHDostaı KERëdË KÉ Ö5 
1Z ù dO! ùzD Î ù ZAX |S EK OE Lf eùo!f aRınYf T !qf FEU 1E qYfzd> 
LaF LFp+teR af laddPOOPdXrr AA Üahkqf !DDZ ZÊnd Group +&RùùUf 

. ÊnKII !R 
DZ jdKĞÎ fefhwall Ãsimha Ã Mayo Ãalfery LAX CEREED KÉ O 
laù dA? ù !gEdZ ù !qfÃADZ AA KÛ Rf +ù !G PuğÃvr feğAÃ Û Dostal OUPADr AR 
+ù JP +ù{EIXK GÎ fep Où 5|] !RfzbFeR af ledipE !fad EH FER fA Û[ 11 ]++eR dl 
r Ãr, +ùdaHf YùÙÎ LY ÛÎ o! Gir 2 pft o5 25 || HA Û! ĞJP az ãePA 
+ÙÎ f@6 Kù Binary Copolymerization + KEF ++ df ledApPOSL jP LIfGU! 
Gef N22] Lewis NJ AÃ Mayo DEASÛGK frb+eR df ladlipa dATP zf 
YGiùùÙî o! KıùPR ft &ıùo ÜIntersection Method PEKEZ +aıùùUP +|#U 


YĞÎ o!lBPP5(M:») Stryrene A(Mı) Methyl Methacrylate Lı dyù ù¥! +ÛĞizdf Y1 Lj 


dé 


aoa HSN TS kD rOoyD/Ek COCOOOIOIOOOOIOOIOIIOSOLIDLS 


šaùUO yu A KùğRrIDORf KGfeff Or R{E- qd ED €) BE yAnJAÃ Ûı= r>=0.5 LP 


. GH YT Ljt Bo 


!|@ùùüUf Dù UÙî f DZ 
Method Description 


Mayo-lewis 


< 


Fineman —Ross ۆ‎ 
Kelen-Tudos d' 
Extended Kelen-Tudos D 
Tidwell-Mortimer dû 
Nonlinear optmization Ë 


Nonlinear least square 


Dı 


Barson-Fenn 


Tc 


.«HIBAFf a dF OSPUE yé (Db dÖ üNjı 


adiùùT RùÙPÛf 
Method Symbol 

ML 

FR 

KT 

ex -KT 

TM 
NLO 

NLS 


BF 


yûn2ù ùd# 
Reference 


22 
9 
23 
24 
25 
26 
26 


27 


+a u GF KJAR! ÖSK GSU LAIZIFH +H YT LK LIRE KDA 
laùdAî# ùdZH ùb LþhdaKGFeff || BIHU zhor AS( Dd ED- € ) RE JAJA 


. LJSOGPA eT HEZA 1 Aff tte df 


LËp [5JI !Rı+ A | KÊSÛ +ÛGHf ¥ ùùî LKGJep Gen hrEdEiFf fFejA 
Ld yùù#! Kt ùüùoÛf +HGiùùzZ5YT LY Gù ohJaù BÃ [28] Subramaninian 


. Glycidyl Methacrylate 2@MAQE yd ri-n-Butyltinmethyl Methacrylate 


yù#! tef dla ù BK ti of +Ubiz5Y ùl L¥ GÎ oÃtùÙî fepKùùcEGE 


Re 2 LS VSL LLL 
yÛdšîri-n-Butyltinmethyl Methacrylate ATri-n-Butyltin Acrylate Û Bù ùùoÛf LBZ 
Allyl Methacrylate Û n-Propyl Methacrylate Ü Methyl Acrylate : Lh ùùùdŞùùÙ# 
|| ù BZ} Şjfot o [29-32] Styrene Acrylonitrile LDIF yO&N-Butyl1 Methacrylate Û 
yù ğÛf + PDAS LE ydFjfeö lau od K jadi BYERS jk yl LDKEJfef 

. || GÛ U a KjfeR UÛAKÜRD;ĞHZ 
+ SUAfA + KEF +FofuT dF leù ù diz Ãeùù b +ùÙî fefN§33] Messiha KErù p @Ë 
yùù# JÛ Ùùdri-n-Butyltin Methyl MethacrylateÃ Tri-n-Butyltin Acrylate KG GÛ! 
YT ofdEK GIG +UE5YT LLFOPAÃÜN-buty1 MethacrylateÃ Vinyl Acetate Lþıùd> 
Kt ùùoÛ + DH BEY LHBIHTKIGI+ +H zf 2% |f KGCiùùoÛ GinZZ 
„, Vinyl Acetate ÃNn -butyl methacrylate 


: t3 JÊRDi-(Tri-n-Butyltin JItaconate Î FEU ar ofr DjUÛcBAÃ LEST REA 


CH>COOSn(Bu); 


CH— @ 
COOSn(Bu)3 


2-Chloroethyl Acrylate Lı ùd# yûd¥13] NJù! +e ù TdF leù ù dÃpF ù ù1 fepÃ 
+ùneb plz led Ep AIBNù!f BPR BAllyl Methacrylate Ãn-Butyl Acrylate Ã 
KG ùoü! ODZ ù# aùğeMmiY Ri dE (Toluene)L}Ãù !AOFf O5! fa #nap edafeo 
LjıdPZÛ [ DOverall Conversion OU BZXAÃok GZ ledipz FBYdZAM1oaı=1.5 mol/l, 
LDHAOd2RKS RO LF || eR aFfatirp ã Aod¥ Go BE ÛGo wvwt %) i ABD 


dd’ 


aoa HSN ToS 3kP rOoyD/Ek OOCOOOIOIOOIOIOOIOIIOSOLIDLS 
+ùdaHf ¥ ùl LY CÎ oh DAQFA ÜGilman&Rosenberg +| FU! HA 5 2o1BPK | 
Y GonF#dFGE LRP! Kelen-Tüdös Ã Fineman-Ross +]®O PPR GK GOI ù ù oü! 
yd Bf  fBU! tef df ledipîî fefn14] & FAFA Ü(a , e LjAA+IU f Op 
Bll Acrylonitrile ÃAN-Vinyl Pyrrolidone ÃEthy1 Acrylate AMethyl Acrylate LXE 
Ké EÛ! + af YT LJAfLOA 1 |I8'f #1 feûf 2 Ab > gtd falznep EC l2feo tne 
. GFOPORS 1II F1 fff 5 2O > gtja Aqo OA 
HeRuTdjA +Ùî IŞFAF leù dF fep Gen N3435] AA ¥ Qıù!f Kp GE 
+2 f NJ! Y HfA(GG-BTS) af AR 3-Tri-n-Butyltin styrene Î GÛ! leùo!f 5 AT!ED 


: + Hf + heRf 


CH CH 


Sn(BU)3 


Û (MMA) Methyl Methacrylate Û(EA) Ethyl Acrylate Û (ST) Styrene Lj dù# ydZ 
RŞÃ ÜK GÛ + ÛE5YT LN GCohf#êdğ fÃ Ü(AN) AcrylonitrileÃ(VA) Vinyl acetate 
(OnGe!f RLF n2 T, +¥ Gonfag]] !HALJABYA +I YS 208 oAe LIYE 
JT ofl r, Ar, RK! fpÃ Üfî jeff Koklau: od KfedADIEGT If tne T. A 
: OG ¥ FER YT o EfEKGIIK fed || RAF LIEZ 


AN>MMA>ST >EA>VA 


oad A KedÃk COCIIIOCOOOCIIOCIIIOOOOIIIOIIIOTOLILLLS 
+E U gur 3F Hj YI ÛÎ $ +SBjJÛS3-BTS Û GÛ a LYFE || BEDA fA 
+Zğùùckù nd LENG + JiùU fA + x feù gf + pf a2I&Y fh: YHH KGiGD 
. Lj lH! |OBUR@QFE Tri-n-Butyltin 
: OF Y deff YT o FFEONPEAT RIA m: aA KELE DIES Lj 


VA < MMA < ST <EA< AN 


+ZÃoîz HZ ndj + fedî + Y hE 4] 1o3 Û yu ku: am LBZ 
. LJP UEbURfeQE+ Fur zf 25l If 
adiêù H6 yYznë GLP f LINE FDNa-BTS Yad! 3Up2 T Ke BLDGE 
aîEÃ vı: Î FEU OSK Ce! +to!f ZA yz5Y iN2ADOFEov: yd a df 
. + zf A | +ZAd0Z 
LjigIf OE AZT !R fA ÜL JP 1f ODYFDNYRL JAA! IN 2 T KEEBQ E2 
yi | RLF +ùnap LDR nA fA Ü! pefÛf aEY hE pk, T GÛ SLi (a 
yA KÜRD LH yd3-BTs) 1 fU! +e ad K fedi O5Ön Ge! 


„ Inter-Intra-Molecular Coordination 
p-Acryloyloxy tri-n-Butyltin FEUER ur ofN536,37] IUùcAÃ LET EGE 
EPR EDA || Help U df Î !qÛAC iv zf a5 | +ZABAYG ù ùU PGhBenzoate 
laù dK GO +o! +B! zÃŞnlË ZAZA off EGE YeLyAZA || EÛ U' dî 

laùù dip dD Ö5K Gti of 1IGEYT LY FohfêagA Üydgî KGiGDy te df 


dû 


aoa HSN! ToS 3kP rmoyD/Ek OOCOOOIOIOOIOIOOIOIIOIOLILLD 
„lav odftteR dK fedNpE KF P ¥ fepKA p-AOTBTB T EGU! ++eR df 
. HIBAFf a dÃ iŞ rö \ Jê Şor (&- b- oD Û) UN 


Ref LKoĞ ùf LëzZf > Qf !|RO +teR df ledBPTE UL j DZ 
NE Researchers Year Determination | Copolymerization system 
method 
38 Mohan et al. 1990 FR, KT Acrylate copolymers 
39 Subrahmanyam 1992 FR, KT, Beheny!l acrylate with 5 
et al. ex-KT, ML vinyl acetate 
40 | Narasimhaswam 1992 KT 2,4,6-Tribromophenyl d' 
-y et al. acrylate with glycidyl 
methacrylate 
41 Zaldivar et al. 1993 FR, KT,NLS Furfuryl acrylate with PD 
2-hydroxy ethyl 
methacrylate 
42 Yilmaz and 1993 FR,KT, Styrene with d 
Kucukyavuz ex-KT ML 4-vinylpyridine 
43 Hill et al 1993 NLS Styrene with Ë 
methacrylonitrile 
44 El-Hamouly 1993 KT Chloroprene with maliec 2 
et al anhydride in 1.4 
45 Chen et al 1994 FR, KT, NLO | Styrene with cumarine , 
, BF radical copolymerization 
in benzene 
46 Methyl acrylate with vinyl ë 
Noel et al. 1994 NLO acetate , vinyl 2,2- 
dimethyl-propanoate and 
vinyl 2-ethylhexanoate 
47 | Brar and Charan 1995 KT ,EVM Vinyl acetate with ethyl EC 
methacrylate and butyl 
acrylate 
48 Lin et al . 1996 KT,MH, Allyl methacrylate with ج‎ 
ex -KT methyl methacrylate and 
N-vinyl-2-Pyrrolidone 
49 | Brar and Charan 1996 KT ,EVM Vinyl acetate with ethyl ( 
methacrylate 


oad A KediÃk COCIOCOCOOOCIICIIIOOOOIIIODIIOTOIIILLS 


. HIRAFEf a dy rKŞ JÊ 1 jE Şor (ë- bb ë) üNğU 


eR df ladBPTEUL j 
Copolymerization 
system 
Free radical 
copolymerization of 
N-(4-hydroxy phenyl!) 
maliemide with vinyl 
monomers 
2-hydroxyethyl 
methacrylate with t- 
butyl Acrylate 
copolymers 
N-vinyl imidazole 
with ethyl 
methacrylate 


2 Qf! 0) 
Determination 
method 
KT, ex-KT, 
F-B(non linear) 


NLS 


FR, KT 


KËzf 


Year 


1999 


2000 


2001 


LOG UH 


Researchers 


Nair et al 
G. Martinez, 
et al 


N.Pekel 
et al 


Ref 
No. 


50 


51 


52 


التجارب العملية 


ooo mesti Koodlk OOOOIIIOOIIIIOTOIIIOOIIIIOIIIIIIIDLS 


HE AFKEG z DE HEFNFIN FORE 


Chemicals and Instruments Which Were Used In The Research 


Chemicals RFDHENE- e. 


ANjGEONÊ Û53] GHIGKA +1 2f 1 on! EE aE FAAEFPR f f! 
: OG (t- DÖ €) yAFN!GL jiuz 


DZ 


Lfi ù dF DT f 
Dibutyltin oxide 
Bis-(tri-n-butyltin) oxide 
Maleic anhydride 99% 
Citraconic anhydride 
Itaconic acid 99% 
Monoethyl fumarate 
Styrene 
Methyl methacrylate 
Butyl acrylate 
1-Vinyl imidazole 
Benzoyl peroxide 
Benzene 
Petrolium ether( 40-60 C°®) 


Petrolium ether( 60-80 C%) 


tz] dftteT!f 
Aldrich-Sigma 
Fluka 
BDH 
Fluka 
Aldrich-Sigma 
Fluka 
Fluka 
BDH 
Riedel-Dehaen 
Fluka 
BDH 
BDH 
BDH 


BDH 


+A0f 
Germany 
Switzerland 
England 
Switzerland 
Germany 
Switzerland 
Switzerland 
England 
Germany 
Switzerland 
England 
England 
England 


England 


oua (D3 K IG) (B OOOCIOOOTIOOOTIOOOOIOTOIOIIIDSOLDDLLS 


+!Agf +z] dFtteTIf EBI ùdغ‎ DZ f DZ 
England BDH Diethyl ether êl 
England BDH N,N-Dimethyl formamide KË 
Analar 
England BDH Chlorofom a 
England BDH Ethyl Acetate tË 
England BDH Cyclohexane ë 
Germany Riedel-Dehaen 2,2 Azobisisobutyronitrile ÈfË 


Instruments +12lf + ohdBt PR dflernjf Ö &- D 
ataedã Û afd (a0o0MHz) JEOL O &XEgAFT AAU Lj 2 &5 aj € 
. † Rıùùùohp 
ãÛ FQ Perkin Elmer Series II CHN/O Analyzer 2400  2[ lf yok aGj- D 
. + Rùofpatadz 
afeùùU LZInrared Spectrophotometer Gadf KoktZTÛ 2 SPE- d' 
. Cf Npã Û afd Perkin Elemer 883 
. JFL YÃL BF hermostated Water Bath l@fto!f tNeGKIEFEBHEE - D 


„ Chyo YÃLJ-DAnalytical Balance 0.1 mg OĞZKZ Go Lez d 
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Experiments HPAIEf QoUNFE 


Synthesis of Organotin Monomers féT 3E FJPCBTG ee 


QB RAtIFAERRNKڈS‎ aU 5 Atv zf a5 [f KHEDLDFEZ adr ok HB! 
1+oRı Td ledê ùÙî fep Ffeù dK GiGÛ GK au o ÖRf ¥ a2GRFAÃ š auf LE Gr Kk 
. yf KGGDU zhydHESYT LY CoA ij 


(DBTM ) ÛDibutyltin Maleate ãgPBÜÛEĞT@ Û ë- ë 


(DBTO) Ü Dibutyltin Oxide YFeùùdFLjdRıùPOS5oomı +ùùA šeÖ5 
NJùdg2 Giùùùu AY RıùùdÈLjeùùù IH LÛZ70 ml ÖOÛU5(12.44 g , 0.05 mol) 
LJ ® AZÎ LIgZ Gi ù u  ÜMaleic Anhydride ¥Şù#@adZÛıdZ4.90 g , 0.05 mol) 
MiB OBE OF eS ROK GG Yt KlgGilXReflux) fFHEf YA (Antibumbing Granules) 
l6i dZ ù ZA of RDU Pljiar Kok aPIRf EPR GY SOF LIE BEF ll !R 
Diethyl Ether YeùdZfl400 m1 O5|| RORf yd2 PIF LPI ROSIHK I o +E 
DEI Rf A !gY o aPIMyAOAE a gek KOLYE KEkfzNON eff KD 
Où5c-10 °c) lefeùùo tùn2p AZ BERF MIDE EZ! lafeo +n2d YAOAF GIO io 
yA DBAFLIE BE KAU JDL DX NZ YtedF ZT ol§!ZG 72 dee Rgî 
YÃÛT olf it  +pedF (EE L2 nep Lp FEEL FODSON Rf KiDLADÛ ol 


ouu (D3 K G02) (B OOOCIOOOCIOOOTIOOOOIOOOIIIIIDOLDLLLS 
Diethyl Ether O5[54] le@ARMEZRNAL) Rf LATA SBS AQ dN ZZ10.2 g Î ZZ 
. 58.81% BBA pNFEDZFFAE! RoLA 127-129 °c QL YFteuùdtaĞiùr[ tfjtnafÃ 
tù û! +|bui f Gen AHeù+ HÊ ùPR GY +eùû dF Gù |LLHR+Ef HK 
Cyclohexane LjRRI dF Lj} dX ù DZ +ÙùUUÎ fANThin Layer Chromatography (TLC) 
+Ù HA RUL}IR odFet BF YT Lr SOGf YANYA2 : 1 +PDlBEthy1 AcetateÃ 
Gilman & Rosenberg +|[RùuùùUAT 2[ Hf YMAoRf aGinjh2ùùùu: od! EGU! 


: DBTM I fbioû! [55] AMT If AHR 


C % H % Sn % 
ù ùùùùùùùùùbLj 41.54 5.81 34.21 
Rùùùùùùùùùnk 41.85 6.01 33.11 


(DBTC) ÛDibutyltin Citraconate ãQBÜÛEĞT@ Ë- Ë- Ëë 


(DBTO) Û Dibutyltin Oxide YF@ùùdFLjdRıù P500 mı +ùùA šapÖ5 
NJùùdg2 Giùùùu AY Rıù d#LjRùù IH LÙıdZ70 ml ÖÛ5(12.44 g , 0.05 mol) 
LJ ` OZÛı bÙ IZ Gil u Ê Citraconic Anhydride YÙıFadk}ıd5.6g , 0.05 mol) 
FB CBF OT e5 ROK U TZ lfiXReflux) FEF YA (Antibumbing Granules) 
(Eid ù ZA of BU Pljiar Kok aPIRf EPR BY SF LIE BE Kil] !R 
NJ 5Y FRIRGY ù!BÃDiethyl Ether Yù+edZBZo mı +E çG ANE aK KH KE 
Dno!f 1 ùAZù!gqY it ePmyAOA ağeky25 DYAOZAFE OT e5 D2 PIF LFF RED 


Où5( -10 °c ) lefeùùùùo +tùnep BZ BERÛ 2f lefeùùo tne yAoZAF fe 


28 
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Lyi 34 ù nep Lp fPELFODSON eff RA Y ted YT AS! b ZF 48 Luce df 
LÃËÛHÃ n-Hexane Où Sle@ADMIGZRSL [IGA 9.1g Î HAWA of ¥ ® +ped (6G 
tùnep fz U PIE KokNDK SLU HU SDS A dJ ZFC Y ted 
. 50.44 % BRP NEH +FDlÃ 107-110 °c la HjtnefA40 ° c lafeo 
+a ù ZI +jiù bù Gel ùnAteket E ùUPR GY ted ULLHRIFEf & 
Cyclohexane Lj dF Lj dEXDZ Ù P +UL Ù fAhThin Layer Chromatography (TLC) 


A HHA@UL}IR ode BF Y1 Lr SOG YANA Û2 : 1 +DlEthy1 AcetateÃ 


: DBTC I fGÛ! 
C % H % Sn % 
u ùùùùùùùùùbL) 43.5 6.4 32.8 
Rùùùùùùùùùnk 42.85 6.56 33.11 


(DTBTI )ÛDi(Tri-n-Butyltin) Itaconate ãQPBÛEST@ D- ë- ë 


Y+eüùùdkjdRuùPa ùD [56] Cuuuıns & Dunn +| RUNS FEU fHNjAu o 
PAIKGIngz Gf A Û500 mı +A I efp 5Ã O5(6.5 g , 0.05 mol ) Itaconic Acid 
LËıùd# 29.8 g , 0.05 mol ) hù |lHyckùùpyüùùù?P LjıdKfeùû ùuptJaıùNJjÎ ZZ 
|| ù!REZÊ LjiZÇ \g12 B2 lefao tne Ö5|| !BA Bis-(Tri-n-Butyltin (Oxide YFeùd> 
!nep AZ JZ BAF KIRDZAKCEE Ë ful] ROR RA Û XE zodyu AS 
yù |lğDAYùÛZEY LI#nfGj CAE! SE y+ UfeP i foACP 1 lA+ZG lf 10°clefeo 


ouu (D3 K IG) (B OOOCIOOOCIOOOTIOOOOIOTOTOIIIDILDLLDL 
Uzu Kok45°c lafeo tn2p AZ 2 uff LPSO5y RA200 ml +A Z § Î !qOiPF 
UPA HAK LOoÜA Û! Pz lafeo tne] fo IBF PDDLR ZG ZU’ ğıùPIgZ 
(Petrolium Ether 40- OÃERS 2f EPR GheAnAfeENY Af Y ted] |lğDRyZG 
tne Rf QL Yedi ZT olŞEEAANZLe Rf OBYAOAF yur A IKA Ûco’° c) 
[hù ùU GjenAteHeù ù+ BEPT GDEL]-AEFEF MK Ü54-56° c La PG ù T Hj 

. 1:1tfDlBthy1 AcetateÃ Cyclohexane ORBRIEDZEXDZP GF ù ù PR Gb | ù @!f 
NRL SOG yAEnJA Û79 % GBEp! HYUZRULD Ds g Û ZYAT of HK 

: DTBITI Î fGÛ! Y a{ lf yok 


C % H % Sn % 
ù ùùùùùùùùùbLj 49.19 8.26 33.52 
Rùùùùùùùùùnk 48.9 8.41 33.49 


(METBTE) Mono Ethyl Tri-n-Butyltin Fumarate ãğğoadEpT@ d ë- ë 


Û5(7.2 g , 0.025 mol ) Mono Ethyl Fumaric Acid Ester Yù¥eùdLjdRıùPaS 

yùùùùÙP LjıdKfeùüupt Ra Nj ZZ nfK Û njç2 CG A ÛÜ500 mı +A T ap Kp 
AÃBis -(Tri-n-Butyltin) Oxide ¥Y+2dZ}d} 14.9 g , 0.05 mol ) hù |ùlyû ùcùp 
Oi XE aod A IDRC fo Cib Û H&A Ü! Bz lefeo +n2f Ö5] !R 
tnepKa IE OSUBE yu SDK yîb lf ROR af A yZG TA || ROR 
yù |lğDZAYZEY LENG CAE! SE y+ UfeP I fo HZGùùùÙ{ fz 10° c NPfeo 


aoa Rak KagdÃk OZIZOCOCOCOCOUOUOIOUOUOUOIOIOIIIDILL 
Uzu Kùok 50o °c lafeùo +n AZ N KIRA ÜÛ200 mı +A > # Î !qoyZzGf OBZ 
. LuùZE AU PIZ 
YùtedFÎ ùl DRXBF YTKLoOiSIEZYS lefeo tne YZ BZANA 
[iA Ü(Petrolium Ether 40-60 C°)Öù!ÃOR 2ù RF GPR GheÃDÃŞ ENY ZF 
I Rf U aL FDAL Ytedfl ZT olŞREHR uzPeetgî OSYyADAF yr A 
tù|tuf GFonAteket EPR GDFELL-HFEFEf HK Ü42 - 44 °c Ljıdfe@jı T lft neb 
DXA Ûı:1 +Ù Ethyl AcetateÃ Cyclohexane ORI dj dZXIPAPPR Gb | pe!f 
.53.12 % BRfp! HUZRULGD D11.5 g Î ZA off 
: METBTF i fU! T 2T lf SOR NRE JOG yAFnJA 


C % H % Sn % 
ùùùùùùùùùùbLj 49.99 7.91 27.40 
Rùùùùùùùùùnk 50.23 8.23 27.0 


(DTBTC ) Û Di -(Tri-n-Butyltin) Citraconate ãQPBUERT@ D- ë- D 


ÖùSI| ùùù!Ã[57] Al-Diab et al +|]ù U GFIPR Bi fio HNjemur ok 
Yùùù#eùdZjıd 2.80 g , 0.025 mol ) RùùùÙPa} &ùùo 500 mı NjùZA 5a6 
Bis - (Tri-n-Butyltin) Oxide YF@dZÛ14.90 g , 0.025 mol JA Citraconic Anhydride 
MKOKGU YEDfNZ (Reflux) f Ef YZEY TIBZyCRA ÜLjalH6 LHZ50 mı Ö5 
Nj Uê! JJ Û ZT ol§@Apf Pru EPR GU Pigiar KokePIRBY FF! !feg 


ouu fP3 K G02) (B OOOCIOOOCIOOOTIOOOOIOTODOIIIDSOLDOLLS 
HFPRT Gù |e! +Ù Of Gi FenAicet EPR GNFELL-PHFAF HK Ûles[ DYRGZ 
Ü95.38 % NĞL RS lÃ17 g i AEST EÛ fNjLDAAFEF LpAA ÜY ËED 


: Û aT lf YADE NREL fbOGF SANA 
C% H% Sn % 
49.18 8.5 33.2 
49.3 8.95 3.0 


RAALA S 
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HFF HAfoBREL pe ijl FEYERSRoUED. ë 


General Procedure for Copolymerization Studies 


LJP oF LpaKISOPKUAAEEE EPR f +e dF ladifmHjrî feûf yüP A 
O5 PEK Û FZ LHIZJBGÛF Y1 LPtizK IKA ÜGj aR dj ladê? feb fed 
YURECHUE yUP LUZREDIDELFEK 50 mı +4 +e ¥ SBDOSI| !Ã ¥ aK 
ladê ELHŠRFK ÛAQF fz Li mol +BY O5yiuu A! ıo BE h BÎZ 
LGU! OPFe gef LRSLD ZY RELIKIADED ER A KIBadteRBPO) 
yùur Ã yd šqLjIZz mı Ö5Y fr! AF OSC GE yur A fah ÛY aff yt ÖSKI& 
Db! 2 Gf AtrenKy+ O5LARPOU LHZEEoOAQE LpAÛF yr KHUÖNAKES Ö5 nF 
lazaziî 1D DEDRKSZGD AF + KIRA û XE] aod KA Y Sq LI fol 
|| !R FERA KEE f 5 BAD Ep TZ Lf] ROR yaz KEE yÜP LZ je) 
Î ù!gt ù RF YP Ozu f YT SRQÜ Vacuum Pump SÊK+PuU dO heg 1o 
yz BF URE FfÃdE U2PKÛ I fo t+za NEE f 5 üzqlefedydš0 mmHg Ojo 
lafeùo!f tùnep Kù FE BEE ODleT EO AEA! IGF yur A || !RfzhNEKÃ Rf 
AılZ leù diz ŞIKÊ 70 °c AZ Nþlefeo!f Ubùu' [KZThermostated Water Bath 
LjMGÛF OlgAÃ YÃcBNIEHE58] <15% wtwwt IPfp Ü(Overall Conversion) OPZAù ùok 
Yan2 ašGiš U LZ aA pE adolf 2G !A LadAOSL iB 
lG HEDY Bı ù dE O5NEE ¥ êj eKIRÃ Ü [59] (Trial and Error ) @PJA+!AĞdF 
ÃD.. (Petrolium Ether 60-80 °C) OÃeRZù AŞAD_ HSN DEDA +p dz 


ouo f(D K IG) (B OOOCIOOOTIOOOCIOOOOIOOOTOIIIOOIDLLLS 
LUTZ yfEaS! ped LEE Do UYendFtlenRf YT o (ant +23 YT o GEE 
(6E ZK edz + pedF EBYT ZOHAN [lA ER df Y Fo Db! 2 zu 
(adihyt tz Yi o PEA Lê Ûr AuzizÃRFAD_ fH) Yi GX SUSY FEES 
Uzu Kok40-60 °c AÙZ ¥ aĞinff ¥! lav od adAtp KE 2 qKIUY û eff DE 
. +l YF 51551 AmùT | + LBRıùok DZ ùùù HU’ PIZ 


HFF HABE] z DINJÎ 1 |EüNgHEre ŞofêfU që 


Study of Overall Conversion in Copolymerization 


DBTM Î GÛ! +e df leddRO5[31,58,60]LPABGOBFYAORS 1 fe K Ef! 
KËULJù+#! Yak Ö5Ü BA ÃsTÃmma KĞGÛ LIX+ ydbBTc i EÛ A 
(0.02 mol) I Ab ölaù dHŠOSLjBFÊF LRFGU ù+ LHKIKOPKÛÃAFpz IPA !Ã 
tü ur zf fh ùùT |f +ZÃctrù ndî AG 1 GÛ LH20% mol PDR FenKYy# O 
Ljù IH ÖÛ5S (MMA , ST, BA ) YE K GIEDEODL_DB0%mo! YAZDBTM ,DBTC) 
La REUL j! ¥ a@KL&Z Gengl| !RENIRA 2 mo IjPfpLJjahGU! OPZğNY So 
(30 min , 1h , 2h , 4h, 6h , 8h ) ZG T KEFeK! EOFIBDS A +o af ladipî dD 
laù diBFOZf +] ROBE Gf (a D Gn!BOLr AANjJE2 A KEE tn! + 
Y GÎ o SNA dj aA LEA ¥ Ço DUZ Rf KOY aff! o LpzteR af 
ladBPDSL Bf LJpEÛF OA You edip LpAtGZpLKLPAGORFYÃoRf 
LÞAGINSù BFyA ùùùoRGZ eùzöd ZA/T ol! FDS! nfGj +ù ùf y av DX 
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Lj OÛF Lj d 2ù ù H6 ã Ki fod#ùÙ1 f2p DHKDEWiUWI%) ÜOverall Conversion 


. Copolymer Composition 


1 fGPAIHF HAFEREÎ 2 HIBAFF a dte of HEN D- ë 


Experiments of Monomer Reactivity Ratios Studies 


DBTC/ ST YERF!ulê- D- Ë 


Dı ùoh¥ tı dë La IH BEPR GoDBTc/sT CBIDFER df aclAnp KG Kaur o 

C EBI HDZM: ù+efÃ Û2 moı/ 2ı pLjîRbı ùoü! OPZFAAtIGıZ yù+! 10 mı ljafp 

LjıdZ200 mı O5U' SBS A dFFNjO5AcBANS ¥ ûj eK IK Û 2 x 107 mol/1 lj@fP(BPO) 

tù!AGdFš ù®U LE Lf ¥ Go HK UYŞAGNEIK fed Yl ZENE HK ÛyA Gn 

I Aëî SADLjdayùÛ Û BXRıokÎ ù ZZÃUT oDÉë9] (Trial and Error) dıùUP!Ã 
. (Overall Conversion < 10% WUWt) LÞALpPAVEC 


DBTC/ST ledAPTELY aGK:(€- &- dé DYA 


Exp mol% of | Weight of DBTC | mol% of | Weight of ST Time 
No. DBTC (8) ST (8) (min) 
1 20 1.44 80 1.67 207 
2 40 2.89 60 1.25 240 
3 50 3.61 50 1.04 270 
4 60 4.33 40 0.83 330 
5 70 5.05 30 0.62 379 


ouu f(D K IG) (B OOOCIOOOCIOOOTIOOOOIOTOIOIIIOOSIOLDLS 

\Gıdz 45°c lefeùo tùnep AZAU PIQgiar KokadApKCG Krg) DE 

duv AZUNjGidëY ùî Lj KIA Üteù ùùnky# O5 ù T [f +L Bifok SK LHS 
: OG (Db €- d- YANE 


Exp No. 1 2 3 4 5 
Sn% j 2.0125 | 5.033 7.6578 10.6780 15.380 
DBTC/ BA ¥ERE!RNE- D- 


Dı oh¥ So LjPIH EPR ED DBTC/BA CEIDF oR a aAhp KG ar ok BE 

lad peter Ü2 moı/ı IPfpLb ùoü! OPŞAZFAAIIğıZ yù¥! 10 mı ljafp 
LjıdZ200 mı OU 5+ &XbIùUQ#RNJjÎ ZZeBANS ¥ ë§ aK [Kk Û 2 x 107 mol/1 Ij2fP(BPO) 
Ljj ¥ Gor DH yAGInIE O5Y û aA LR ÛF O5Y FER (EzENBHIG KAA Û yA 


LÞNLpA %td' i AGEDLIYED yA ùokÎ ZWRıùT oDZAP!fA + !AGdF 5 RO LE 


DBTC/BA leddıIBLY ek (€- D- d- DYA 


Exp mol% of | Weight of DBTC | mol% of | Weight of BA; Time 
No. DBTC (8) BA (8) (min) 
1 20 1.44 80 2.06 30 
2 40 2.89 60 1.54 40 
3 50 3.61 50 1.28 86 
4 60 4.33 40 1.03 101 
5 70 5.05 30 0.77 160 


ooo meet Koodlk OOOOIIIIOIIIOOIOIOOOOIIIIOIIIIODIDLS 


Lj \GZ5o°c lefeo +n AZA ÛU’ Pljğšazr Koka KE Kg) D> 
yÃBıùn!B®ù uv ÃAdÃNjGEJ\FĞ ù ùù Rj KIGI+A+Iêù nk O55 If +IpLRfok HK 


: O¢f (Db Dai DÖ) 
Exp.No. 1 2 3 4 5 
Sn % | 0.7241 | 2.0603 2.928 4.5033 7.9937 
DBTM/ ST YERE! D- ë 


Dı ùoh¥ Ri dE Le IHS EPR GoDBTm/sT CBIDFN af aN KEE Kaur o 
(BPO) dC fFEDZM+OfA Û2 moı/1 IjZfp LEE ùoü! OPA FAA! GZ yù¥! 10 mı ljafp 
UYyAGIANELHZ00 mı O5 U SB AG dFFRNjI ZEBANSY § aK Û 2x 107 mol/1 
dı ù UPA! ù!ÃAGd š ù RO LZ LE Y Go HK ÛYAGKDEK fed EZ Y\ 3# EDNHHIK HK 
.LPALpA% ECT ABSADLBSEDYAoKÎ HAA{( oDZrrial and Error) 


DBTMIST ledApIELY eK: (€- a d- DYA 


Exp mol% of | Weight of DBTM | mol% of | Weight of ST Time 
No. DBTM (8) Si (8) (min) 
1 20 1.9 80 1.67 180 
2 40 2.78 60 1.25 300 
3 50 3.47 50 1.04 540 
4 60 4.16 40 0.83 347 
5 70 5.55 30 0.62 360 


ou fP3 K IG) (B OOOCIOOOCIOOOTIOOOOIOTODOIIIOOLDOLLS 


ÜLj#&ı SIR dZz0°c lefeo +n AZA U' Pla Kok adÃhp KG Kg DX 
YÃBı ù n!Bk jù dÃNjGI ù dÈ\ FEE KIGA!eù ùnKky# C5eRıùT | YT LRfok HK 
: OG (Db d & Ö) 


14.997 


11.466 


8.9966 


DBTM/ BA YERF!Rl@A D- ë 


6.0224 


Exp. No. 1 


2.665 


Sn % 


Dı ony ie LjeIH EPR GDDBTM/BA ADF aR df ac KG ar ok BE 

(BPO) Û EEDZM+tefA Û2 moı/1 IPfpLRbI ùoü! OPZğFAaAtIğıZ yù+! 10 mı ljafp 
OOSY FRI REDEHIKG K+ SXOQFEFRNjÎ ZABA YAGNE OSGI eK 2 x 107 mol/l 
yT oDAIUPYA +!AGAF 5 PO LE LEF Y Go BK YAGNBY û eff DKiPAKRABF 


. <10% WUwt yÃoKÎ ZZ 


Time 
(min) 


10 
20 
40 
60 


80 


DBTM/BA leddPNELY aGk(é- D- û DYA 


Weight of BA 


(8) 
2.05 


1.54 
1.28 
1.03 


0.51 


mol% of 
BA 
80 


60 


50 


40 


30 


Weight of DBIM 


(8) 
1.9 


2.78 
3.47 
4.6 


5.55 


mol% of 
DBTM 
20 


40 


50 


60 


70 


ooo /imeutk Koodlk COOOIIIIOIIIOOIOIOOOOIIIIOIIIIODIDLS 


DKA LS l(flz5o°c lefeo +nep AZA U Plz KokadANp KC Kg DX 
: OG (DD d- D yAfn!ELJIUANjGEYT Lj KIÇA ÛK Gf YF! A5 If YT LFifok 


7.14386 


4.175 


2.874 


DTBTI/MMA YERE! D- 
Y Bud LjeIHS Ö5 Mma Î EÛ ydzDTBTI i Û! ++eR ad ladiêîî fep Kc& 
DZ#AÃ1.25 x 107 aùğemoBro )Ğ EB EPR Gu.25 mol lPfpLjpGÜÛ! OPA 

3 ÃoùÙî d#ùJNjÎ ZPetrolium Ether 60-80 °c ÖOÃeR Rif O5NFGF ap ¥ § aK 
Û Overall Conversion LÞÃù !BOPXAÃ ok ûZ KGFf ya O5leddpz FRI U JD 

50 °c l@feo+nep AZ U Plz KokadANp KG 2 &"KIRDEÛ <10% WUWt 

: KêrDRf ¥ aBRf O SOG yAFnA Ûyağ DSLfnlZ 


Time 


(min) 


60 
85 
108 


128 


2.334 


0.7291 


DTBTI/MMA leddPTELY a6K:(€- d- dû DYA 


Weight of 
MMA 


(8) 
1.8 


1. 7 
1.6 


1:5 


mol% of 


MMA 


90 


85 


80 


75 


Weight of DTBTI 


(8) 


1.42 
2.14 
2.83 


3.54 


Exp.No. 
Sn % 


mol% of 


DTBTI 


10 


15 


20 


25 


Exp 


ou D3 K IG) (B OOOCIOOOCIOOOTIOOOOIOTOOOIIISOIDOLLS 


:OGF (&- a d- Ö) SAF! AHNjGE yo NEE KIA A5 |4 +DLFiok XK 


10.661 


DTBTL ST WERF!'Futldk D- ë 


9.1583 


7.171 


5.799 


Exp No. 
Sn % 


Y RudBLeùIHp OLS sT T FU ydbrBTı i fU! +toR df led fepK € 
DZAÃ Û2.5 x 107 aùğeoBro )CĞ EBI HG BEPR G2.5 mol/1lPfpLjpGÜ! OPZğeRA 
KfedZEz yl ZENE Kak ÛU’ Db Ao dN ZAG OSNEH aciflip Y aK 


Û <10% wiwt LÞDù!BORPZYRoKOZ ¥ aGRf yf O5ladipz SK YAGNED 


EE (ûùdZ 45 °c lefeùo tùùnep AZ U PIgizu KokaBANpK E 2 KIRDE 
: KD Off ¥ aR Or SOGf yAFn}A Û zG 


Time 
(min) 


180 
270 
360 
420 


540 


DTBTI/ST leddPTBLY eGK: (&- E- d- DYA 


Weight of ST 


(8) 
1.7 


1.67 
1.46 
1.25 


1.04 


mol% of 
ST 
90 


80 


70 


60 


50 


Weight of DTBTI 


(8) 
1.42 


2.83 
4.25 
5.67 


7.08 


mol% of 
DTB'TITI 
10 


20 


30 


40 


50 


dd' 


ooo mesti Koodlk OOOOIIIOOIIIOOIOIIIOOIIIIOIIIIIIIDLS 


:OG (Db. E- d- Ö) yAN!GOL AdANIGE \FE KIA Ua | 1FDLY Go HK 


Exp No. 1 2 3 4 5 
Sn % 10.7284 | 15.5377 | 18.2808 20.029 2.35 
METBTF/MMA WERE! FuNE- D- Ë 


DMF ¥ YE Ö5 MMA GÛ ydZMETBTF T GU! || a df acdiipI fep Kc 
YI akIKË Û2 x 107 ağefhoBpPo )Ğ FB BEPR G2 mo1/1 IPfpLREü! OPZFeRA 
ÛU ab AG dF ZZYAGMELHIZ200 mı CONG adAD¥ aff KG yi 
<10 WUWt % LPAD!BODZE yJQok AZ KGıùzZf yı kin C5ledApz Gi ùù| RIK 
ÜZÇ 48 ûdZ 50 °c lefeo tneb AZ U PIQizu KokadANpK GE Krg) DU 
: KDR ¥ aff ûr SOG yA nA 


METBTF/MMA leddPTELj (&- ë- d DYyAM 


Exp mol% of Weight of mol% of Weight of MMA Time 
No. | METBIF METBTF MMA (8) (min) 
(8) 
1 10 0.866 90 1.8 25 
2 20 1.732 80 1. 6 30 
3 30 2.598 70 1.4 40 
4 40 3.464 60 1.2 55 
5 50 4.33 50 1.0 65 


ooo (D3 K IG) (B COOCIOOOCIOOOTIOOOOIOOOTIIIIDOLDLLLS 


‘OGD ë- d4 Ö yN!BOL AANjJGENFE KIA 5 | HpLY Go HK 


2.239 


2.127 


1.5078 


METBTF / ST WERE! Fula D- 


1.170 


0.6529 


Exp No. 
Sn % 


YBudğDmr Ö5 sT fU yduETBTF I EGU! +o dled fepK ¥ 
YI aKIKk2 x 107 ağefhoBpo )C EE BEPR G2.0 mo1/1 IPfpLjEGÜ! OPA 
yAGmBK Jed yi ZENIG KAA U' Db AO dN ZAG ONG adiip 
l2ıp Overall Conversion Lp ù!BGOBZ/Ãok AZ ¥ aR yt O5ledip? Çik 
45 lefeûo +ùùnep Az U PIJiBar KokedAMK CG 2 u"KIRDE<10 WUWt % 
: KêrD ÖRf ¥ aGff Cr SOG YANA Û! ZĞÎ DE \uzc° 


METBTF/ST leddpIELj (&- EË- d- DYA 


Weight of ST 


(8) 
1.87 


1.67 
1.46 
1.25 


1.04 


mol% of 
ST 
90 


80 


70 


60 


50 


Weight of METBTF 


(8) 
0.866 


1.732 
2.598 
3.464 


4.33 


mol% of 


No. | METBTF 


10 


20 


30 


40 


50 


dd 


ooo mesti Koadlk OOOOIIIIOIIIOIIOIOIOOIIIIOIIIIOIIDLS 


:OGfD- E- d- Ö) yAgn!Ebour AAFHA Uap | +FDLY Go HK 


DTBTC / v1 leddPTEBIğ- di- D 


5 


10.9171 


4 
11.6622 


11.3401 


3 


8.0512 


5.4975 


Exp No. 
Sn % 


YRıùdŠ5vı 1 fU ydbTBTc T phioü! +¥ Ta laù dip fepK Ef! 
C EBIPPR Bs.67 mol’ IPfpLjEEI oü! OPZFOR Dimethyl Formamide (DME) 


KÛÃù aod Hš.6 mol % CREP! WQFRDIAzo-Bisisobutyronitrile(AIBN) lad 
KAU Plğjzr Kok 6o °C FZ NpKIKK LF; Û Ö5acBÃHp Y aK Hk LjRGÛF 
. <15% WUWt JÃoKAZ ledApz Çi! LboÛdZ 


: KNDORS taz ¥ aff Cr SOG yAFn!A 


60 


122 
156 


229 


270 


Time 


(min) 


DTBTC/vI leddPIELj (&- ë- û DYA 


Weight of VI 
(8) 
0.85 


0.75 
0.65 


0.56 


0.47 


mol% of 


VI 
90 


80 
70 


60 


50 


Weight of DTBTC 
(8) 
0.708 


1.42 
2.4 


2.83 


3.54 


mol% of 


DTBTC 
10 


20 
30 


40 


50 


ouu (D3 K IG) (B OOOCIOOOCIOOOTIOOOOIOTODOIIIDOLLLLDL 
yÃRıùn!Got ù lğUAFĞi ù RJA eT lf yok aj) EPR GL JNAERES pL Go HA 


: OG (Db ë dÖ) 


8.8 


9.75 


13.29 


16.34 


21.60 


Exp No. 
N% 


أذ“ اج و المناق ر 


oug P RE KodÃk OOOOOOOOOOOOOOOOOOOOOOOCOOOOOOSOOOISOS 


Organotin Monomers HN YEROT JFL FQPEC- D 


tü 5 UG hNEIAK LAFE KK K GÛ LIFEZ adr okt ofp fHNjOS A! 

OU &XEEAFT Ki ù Lf LK 2 KA (Infrared Spectroscopy) G@d@f KoktzTÛf 2 5ک‎ 
ı+@f Bj !EA ( C-NMR LH@FA'H-NMR LÃAKeDXuclear Magnetic Resonance 
Thin Layer Chromatography +|Ş@!f + [DùUf Gane +O ù ùî fNEHKG ù |LLÛZ 
. KEFA IFNjahr ok O LF Cir KOŠÖEĞA Elemental Analysis Y O lf yiDKEA 


Dibutyltin Maleate ãQŞğodiEټ-‎ & ۆD‎ 
CFE ARÎ DY +edğjdZMaleic Anhydride YZGhY !HAY EGU Nj ok BE! 
: + Hf +! Y ù o 1:1 +ADIHb(DBTO) af AR Dibutyltin Oxide %[ |f yA 


Ljky 2 yA Üır) Çadif KoktZTÛF 5 RU LET FEU NLKLHEFAS BEA 

I aùT lf yD š ®U LF || !FA Ûša- LFBFJA LFEEDAMR) O RAFT AL 
. (DŠ)Ê (Tinoxide) (SnO»2) $L | ff ¥ RN ZEN | +L FBfofA 

+ù tùùùco pëùüùùnÃ (ED f [61]G2ùüdf KoktzTÛF 2 &5 LHL 


AğùZ ûıùùT +Bo GıùnûKkĞıdğëÛ (c=0o) +U8DH +o yYKE 1615 cm” Zz 
RilZ LRN f LOHADATf Octo enjA( c=c) +ùùùUùH@e!f yı ùc¥1582 cm” 


= 


RG 2 GS AE LOU LM 0 
Rıùn#k GùqE Û56] + zf al [f +ZAAFU NA ¥ fNANjU' PIJONAapz 
ıT Bîıo YÃıùk 2854 cm” fZ || !AÃ 2868 , 2926 2958, AZ BıùT Bëùo 
+ ZÃdîtk (CH,CH,CH,CH,),Sn =) YANG OZAOBQZIC-H Stretching) (C-H) OfBelf 

. CH=CH-) +ĞdAEf tZAOOFA (-CH:) YRD 


: 1215 2 5 
Y ùğeRf I ùAZK Add ac Nptou AdF (Céad) f LFAeNp2 &5 O5boüŠ 
: OÖZDibutyltin Maleate Y FOU! OGUF yT YA FES 
OZARK CiKeNyXK s =0.84 - 1.75 ã pF ODIffAAZ &5 OP eri) bLoÛŠ 
yük Ss = 0.86 ÊZ (Triple) ONùA2 ã5 OP pt o A5 If leRB IAAF YEAHS 
af Af 2 & UPAÃic) a#AEBjgad ajA LjDEEA (cH) ÖFZÃQONXK fer 
2 ù5 UPA ÜCb) BÈ ORA LjDERE(-CH,-) OZARK enyxEs=1.34 AZ 
ĞinjoadiTdjÃ LEKE (-cH,-) OZABIYKE Rı fA Üs=1.65 fz aeonif O 
GjjqaG djA LBDEiQEHE(-CH,-) OZ MOAI 5=1.74 AZ 2 3&5 OPÃAÛ (©) aE) 
. (d) e6 
LjAAù KeNp yx HfA s=6.22 AZ (Single) f@2 Ğ&5 OUP || IR 2 3F LIDGE 
2 ùf HÛUP yù dêk YE A ÜÛ(e) ad#dıh@îj aGûk (vinylic Protons) Ljiihaff 
OùO5(-CH:) OZR dAXK GI LAfeN ù !qLjiAAE L}MAZERG! PLD ZA1ntegration) 
Yad! 25] O5K CiKeNp Lis RuIDAIEANK Û3 : 2 OĞRG ONjYĞANS OrZAcRNZ 


AERA AAA 


v 


1 tRUlDibutyltin Oxide O [f YAM 


. 


+f +!EEOFYT o 1 


CFE f DY ¥CdXQLZitraconic Anhydride yZENJ 


4 


د 


dpodiE- Ë- 


wv 


EGU fjl oK E 


Xv 


HA 


Dibutyltin Citraconate a 


Z 


v 


OfZAQZN 


vv 


y 


dF 


. + DEY 


01 ÛZ 2 Û) OP 


v 


Öfio 


vv 


vv 


1B URfeQE LJIDEKRAE 
.61 


129 


0= 


v 


ÇG QYKE 5=175. 


LAO CeR2 


vv 


OifeRE 


Q5 letî 


wv 


UR | 


ûJ UP ani GF 


vv 


~v 


filz Lj! SE 


54, 26.73) 


26 


(5=13.60, 25.79, 


/ 


v 


v 


/ 


v 


OZAN _Fef!f KfeR2 ã5 UP 


vv 


ازا 0ھ 2 f‏ 


~v 


1 


Cd 


(CCd)E 


v 


pılZ tû MO MÛOOUüP yûlereAù ù nj 


YOR LR 
Lj 


(CCD CCQ) f 


Pif LIE OPI yt 


v 


6H) +f +L aR DY 


4H 


4H 


4H 


ANjIGÈ 2H 


oud rootaGkD i@IIHEIOIIOIOOOOIOOIIOIIOOIIOOOILLLDL 
Ljkyî 2 ã¥Ã Üır) fedî KoktZTÛF 5 BO LET PEU JENILKLHEFA BEA 
aAAZT Bf yak RO LF || !FA êd LEFJA LAEEDAIR) O XET AL 
. (Of 2 I 
Öù feo pû ùùnÃ (éEE)JE Cùu ÃdfGeùcêf Kùüoktzù TÛ 2 &5 LIZ HSE 
GE ÛydÃtef OrZÃQND5(C=0) +Uf@!f LIRK (1610 , 1667 cm" ) AZ f GùT KZ 
Bb KanjpÃ(c=c) +Uf@DAIf 1Bo YEE 1561 cm" AjZf GT Q#@O Gùn/k 
fiınAA Û56] + FU u zf A5 |4 +ZAOZIKY fin PIJONPAaFE A2 1G! f 
(C-H Stretching) YUAXK (2956 , 2927 , 2868 , 2857 cm) Alf GùT FRBbD & D 


. (CH) YRD! ZA XA a |!BB IAAF YEAS OrZAOBOZ 


: 1215 2 5 
TÛUP eùûnþ Dibutyltin Citraconate un T FGU! LEN 2 &5 O5LoÜS 
Ogi YETI T HABA + our AdjÃ + {EOF yAd O5K KOD KEIAZ# SS ù ÙU 
† o Ûs = 1.67 Î !qs = 0.75 LAA pF OS|| !RA (të ËEE)E YFadBZFHip YY goefAÃ 
LIME (-CH:) OZARK iKeNyKEsS = 0.80 AZ (Triplet) ORIùAZ &5 OP fS 
KGilÃAfehyùxkÈË s=1.26 ıl aiTIiF O fA OF UPA Ü(a) aEEjqadadjÃ 
5-1.59 ffe ùTIF q € 2 ã5 UPAÃ Ü®) BÈ ÖRJÃ LDEAE(-cH»-) OZAN 
i35 UP || !FA Û«c) a#ZEBpgad djA LjIEKAFE (-cH2-) OA DRE HA 
Ljı RA Û (a) a@ĞihNgi njqaGdjA LjMEKAE(-cH-) OFZAROYKES=1.61 AZ ONA 


ooo P ik KedÃt OOOOOODOOOOOOOOSOOOOOSOOOOOSOOOOODOOS 

CùfeRã RıoMDZ FQE(-CH:)t ZA K IKEN: s=1.96 AZ OG UP ||! 2 SF 

. (e) Bo ORA (CH:-c=c- )+ AEF 1Z dîf C5 Leif 

tùzÃqgt LFéenî Gf PYAıù HfAs=5.77 AjùZ 2 ã5 UùP an @È 

(Integration) 2 ù WOP ydğkyGAÃ (a @BNJadêI Rf (vinylic Proton) + AEF 
yù Ap OZAN (-cH) OZARK Cen !qOdAEf LAZenp+Dù LLf T ZZ 
yù#! yüudğRî LRA YtedFtzl OKC LiNBRODZIEANM 6 : ı OG ONj 

Cu AFUNjCidE OH:3H:4H:4H:4H:6H) +f +l FDI LEA Kadir 
. (éEË) f ÖN TIED 


:&a- Leù+f 2 85 
WûùùUP ta ùùfereûùùnþ (DOE td'- LReDùù#f 2 ùU Lib 
Lûr KfePRUUP yùKRÖÛNÃÊ 5=13.59, 25.46, 26.62 , 26.71 AjùùÙZ +h ÙU 
8=20.81 BılZ 2 ù&5 OP anj5 GE a5 |!BHUREAE LIEK ySASIp OF zÃcbiù ndZ 
2 ù5 OOP anj5 GE+ dadî LAeF!f OeRã fo hé UfedF cH, +ZzÃoğa LXer leR 
+DZ faFtù idî LAer!f leR s=120.91 AZ LjIDEKERE!f + iA ù tf LFer!f OfeR 
. (CH) GjıNy [ K ORF + idagf LAeF!f lef s=145.22 AZA U FEeNED 
+zÃcîdz Her lef s=174.8 AZ ydferf Orzo Ker OfeR 2 &5 OP any 
ö=177.92 PılZAÃ yùÙ SKF + ZA AQF + AE 1 ZA LAetné TAQE yaiter!f 
.LFACABS ZAF yadî + ZA Herd AQF yaftet!f +zAagz Ket eR 


oud rootaGkD i@IIHEIOCIOIOOUOIIOOIIIIOIIIIDIOLLALL 


Di-(Tri-n-Butyltin) Itaconate ãQBİE D- Û ۆD‎ 


LjîıhyùZEf 5 O LF[56] CuvuıNs & Dunn +] RUNS GU fNjalr ok! 
aùdêlf ÃR. Bis(Tri-n-ButyltinOxide ¥ù¥edk Itaconic Acid || ùf U dio 


yt Ae OFZ UF 1n š RU LF Bz! lefeo t1n2p Ö5 || !HA(TBTO) 


: 1f +!EEOFYT o (2:1) DIN FGF U dî! 


TBID MOROMeR 


(d C- dJOOPdZ 


:2 Û af 
JRINILIFUR KOE 5 O! YZGY LZLFHAET OU 2 GIRLI feo Kaf! 
i Rf DTBTI Î GÛ! aR) Gec@f KoktzTÛF 2 &5 (EDE)E ¥+TH apt o I EGU 
OFzZÃQZFT +cto Gj ABBA KLFdi698 cm" fF f 4O FnANJZIS 
yù REBER T GF FO fBO OUSLjPRO Kt ùD (Overlap) LBB fd yù dAt@k!f 
+ù zf aT [f ZA PONIEXK BE i BIA a) ad@f MRltaconic Acid T GU! 
(O-H) tùùùU@alf AIT +o GPF NJIR 2 5 LR Hf DTBTI i EÛ I HAA oDZ 
|| !HÃAÛÜ (ted) ıa Î GÛ 2 5 ÖO5\pnÃqjÃ 2800-3200 cm” ã fF OS! ù #Rzf 


aaa P tik Kadik OOOIIIIOOOIOIOIIIIIIOIIOIIIIIIOIIIAS 
AıT +ùcko GH ZABP§ KLECA1630 cm” AZ f ĞGùT {#0 NJIR 2 &5 Lj 
Ufëeù!î ıùùT yùù pêd} ZA šu zf a5 |f AMOK bo Ü(c=c) Uff 
Oi zU ã ıd Où 52Û nþk DZ FşU' PI aÖnÃd#z AoL jBiofe hic=c)AÃ (C=0) 
Î ùZÛÖunNÃCuuıNs LOB LHS+ 4 feo LIE PAZ ZA] !R > A GRA ù np! 
anjıùbéGidÈ [56] GI fNKT aA Kar o Rf tau zf a51 f KEEL ARES 


. 2954 , 2922 , 2852 cm Oo AZ (C-H) OfBeDH BB ùo 


:1 2162 5 
f Di-(Tri-n-Butyltin)Itaconate Bl oü! Ld Ke 2 SO OM SLù ıo 
aT | OBR Û ZAP || !HA Ü«5=12.5) AZ U df Lenz ã5 CPF (EDED 
2 d5 LÜiRKË §=5.51 Ã 5=6.18 ÊZ 2 ã5 OP an @EÛ! ûr dîf Ljnegny leRyodZ 
Cid! szCiu' dft ùüUr@!f Let ÖfeRã fo MURfedECCH:=C-) Lj HÛF LjAKeNS 
(-CHz-) Lj OME! Ù zÃdî0Z2 ù š5 yJùXBAÃNjS=3.27 AZ (Single) f@2 ã5 OP any 
U RùZ 2 3ıùU pnÃ LÃËZeNp 2 &5 LHXHj any GE ÜyûAtek!f Lek eR URfedF 
+URfeQE JEANS yJIAAXK Fiehnz &5 OUP yAı ZAN (0.86-1.56) LjNEES (Broad) 
UP yak yfiA UORZA@Ff U aB!f LinAefNjOERYOdAKOZRA 21 |4 OER 
OùRf ( 2:2:12:24:18) OUNjRS Uf Lf I ZAPE 2 Xf LfoilLHZIntegration) 2 Sf 


.(2H,2H,12H:24H:18H) YKK 


: OG UOPABOL Ad ù Nj dt Fur zf 5 | +ZAQOZ 


Î ùZA Ko Rf (TBTO)JY¥2Q&KMEFAE 2df AR Mono Ethyl Fumaric Acid Ester 


5 


Y+eùüùd# îı hyùùZĞiù ùf š RùùU LZ fiùùùoF f 


f +ùüZzÃ@NZ &5 UP JK s=171.61 fz GoD 
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+zÃcbZFHeHf lek2 J UP YAH s 


13.71 , 16.46 , 27.12 , 27.77( 
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HNO 


ÜYAA@FEBUR@QE (-CH»-COOH) + dO! ZA LA@F!f 


38.91 OfÃùo AZ 2 &5 UP an @ë Ua |!GHURfeQFE 


Mono Ethyl Tri-n-Butyltin Fumarate @ 


u 


136.99 AZ 2 5 OP Gj enjx5LReF!f OeHRtUReAE+! 1R df 


ùêD Gj 


C+ 
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nd4 Fûf@f!f KfeROAUTP y 
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WûUP yû 
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oo rpetadkP aHOoSHZIOOIOOSOUUOOSOSTUTOUOUCOUSIOSDD 


v 


fulZ 2 
laRf GT KPYùüKEA s 


LUE GH: 
+UREù ù dj ydÃkeù ù ù#!f +ù zÃcZÖù sf UPS YEE Hf 8 


[62](Conjugated) +ù pEfdF yùÙ A 


Bulg 2 u OP || 
2 ù) UP Gj arjxbî fof 


yù 


oag P RE KodÃk OOOCOOOOSOOSOOOOOOTOOSOCOOOOIOOOOSOOS 

Lû f 2 &XÃ (ır) Geof Kok+ZTÛF 2 5 #1 ff FSU HNILHKK Eo A 
(BDE +ou Adi 2T lf yil NREL KE Lena KEDA, SX Af 
. (CDE Gef KoktùzTÛ 2 mU Lok 

AIT YXK 2957 , 2923 , 2871 , 2855 cm" AZ Y@DmRıùùT Bۍùo‎ || ljLDOLr f 
ydA@FS OZAN D5(c=0) LIRIEDET Octo fk GE UY ted C5(c-H) Off 
LjDGE Ü(c=c) Ufa! YKK 1657 cm" AZ OT to fnAkGEÜ1728 , 1715 cm" Êz 
.(CEE)JE NS Cr ÃAQFMEFAE ¥+edEÖ5(o-H) +O OT +Bo CEP IR 2 ã5 


: 12192 5 

Doublet of Doublet LjAfpd2 &5 OOP || ILDIEDSs ÜEÊE)JE Y+T! LHD © 
RilZ c=c +ùnffedftùuur@aDZFeitf Oe FEAF LJAKeNG f U ùzSfNA 
ù ùzŠ s=4.17 LZ (Quarte) OZED Ö5 UP anj5 GE OjARf I Z6-=6.82Ã5=6.68 
ö=1.55 Ê O35 UP || GiIjLDDOUL IGE UL +ÛGheTGD# TAQjA (-cHı-) +zZÃqîpBZ 
tùdUAtùcBo JùT Î ZA\IB!f 1 ZAHER y+ ZARNE G FYKEAN 
yû AF U' dB! Ljnfepgiif leusnBu:) +ZAQOF UB@f LAIFFAf EA (Triplet) 

. 27H JK HfÃ(G = 0.82 - 1.28)L hy! Hf 2 Sf LOZ 
Î RIYA yêrî +A@Hf U aif Lez 5 UP ftNL FEN 2 ã5 O6LÛ Cpe 
2 ù OP yak + ILL DINLE Af OP ydêk #1 ferê Ûs=12.8 OfÃo AZ ari 
LÛ +K YĞAù ù ù ip + ZÃdîdZ-cH:)+ zZÃdîd3 !q (-«cı-=cH-J! AA + zd OAfeno 


. (9H : 2H ) FS lH 059:2) 


RG GS AE LOU LM I I E 2 
:t 12 2 5ھ‎ 
WÛUP +ùùzZeD] GINjLTS mU LABDu' (EDE) Of YET I !qeblUEo 

yi ndZ_Ãùlek!f KfeRE Gi FYKE (5= 13.61, 16.65 , 27.66, 27.76) AZ +SMO 
LFùrek KfeRyùdyü u Le leR2 &J UP YPIFEA 21 |4 leHBUREAFE yA 
(CHz-) +ùZÃcROE LFûrek leRyùXKK s=60.97 Az 2 &5 OP || A ÛY yolAdZ 

yùXRÖÛNÃs =136.05Ãs =132.30 LZ LR LOP eni GFE Lî 4DeR legdF 
Gù ùdğj zù njx5yù dAteF!f OFzZÃdnlZ Hef GêR GA! ûAEf Leff OeRE G QZ 

. POU fNILKKTSfHNAS =169.74 OfÃoAÃs =165.63 ÛZ Liou fÃ 2 3U UP 


Di-(Tri-n-ButyItin)Citraconate Y OU d &- d' 


Lj hyù ZG š ù RU LF[57] Al- Diab et al +|RU BPR Gi EGU ftNjedr ok HE 
: + Hf +!GAQEYT O Bis (Tri-n-Butyltin)Oxide ¥F@Q}A Citaconic Anhydride U dë 


(di C- d' JOOPdZ 


AT Ff JiDKS RO LE HEDL 1 YSN OZAN DEES LIHEF EA 
KùoktzÙùTÛf 2 ù5 ¥ fap KdEGE (Dû) (sno) | Fj 4D Fj ZZ |A 
BulZ (C-H) YùRtKKStretching) fT f€ f 4c || BIILDENAA Û(EDE)JE Gedzf 


ooo P ik KedÃk OOOOOOOOUOOOSOOOOOSOOOSCOOOOOSOCOOOOSOOOS 
ydA@ù ù#!f OZAAE G F4 Bo arp || !HA Û2954,2922,2868,2852 cm7 OjÃo 
Î ù Zê Ö|| ù!Ã(c=c) +ùUfa!f yYKEORf 1574 cm" AZ tBo eRınp A1642 Az 

.[56] ynadFO5KT ap ORf A51 1 yad ZA Hod! HEF KEFA 


: 12162 5 
fAğjùZ (Broad) U RùÙZ 2 3ıùU UùùP eÃnþ (tat aOE YT LMHDOUS 
2 ù5 UUP eùnpSCi cd Ua |! leRUReAE yA K CIKENSYKEKS=0.84-1.61) 
!5Zdiu' dft Oa Le OfeRã fo MURA yk! zZÃAQNZ &5 OP ANjs=1.96)ûZ 
AiılZ (Single) @ùHZ ù5 UUP anj5 GE ÛfojA LFEefosurfedt L_AerDeÃAGQJA 
. (Vinylic) +ZG dF URIGNREAE LFréenp 2 &5 YKBANK (6=5.73) 


:taL Ref! 2 ã5 
: AZ +û ùùÙgi WùUP +Z#@[ùùùnÃ (tab Yyùù+T!f LMbDùùoÛS 

tùufedF yer Lief KfeRE GIT FYRKEON (5=13.69, 16.55, 27.81, 28.00) 
GUPA s=20 Ojo AZ CH:) YKME!ZARAA_Aer!f lek2 &5 any GÛZ |! 

OeR2Z &5 OOP GUOFRRf I ZS=145.31A s=120.51 AZ (c=c) LHe OCR 2 3&5 

+ùZzÃdîdZ2 ù5 OP YKBANÊs=170.50 AZ Go DerijxsydAer!f OZAL _FHek!f 

+ùZÃdîdZ ã5 YABAN s=174.62 AZ 2 5 OPA ÜYE! zÃBOA2ABQE yd ek!f 

. ofA LjnefiNjlaR ydak ORF 1 SZC dFtUBDIEAGAE ydAteF!f 


ooo P heootkk KocdbÃk COOOIIIOCIIIIOOIIIOOIIIOOIIILDS 


ral flet HAfoDREÎ z üNj@jfEhae fof - D 


Study of Conversion in Copolymerization 


MMA ÃBAAÃST LÙI¥# yudbBTm I EÛ leddbsadADyÃoRf f fept- bd 


BAAÃsT KfBiùo LIS ydbBTmM I Gû! tte dfleddîGengRE! 
i Pio Lpzo0%mo1 i AoleddxiB¥!+eR ad ladiîîdengs FO LF || HA MmMaÃ 
HEP EyAÃù Bã; Ö5J| !RÃ Û sT Ã BA Ãuma KGÛ foDLHBO%molADBTM 
LpÞAĞIhNSù BFyÃù off +ù fep KA Ü(D. DÖ) Gn!f OSA AdANjGEY FE Lja lH 


laù dÃPTE ULj\FEI Rf Kù IGA Overall Conversion (WUWt%) [31,57,60]2d#û DZ 


:OGf ( €- €- Dd) yYAN!BOLr AdANjJGEDBTM/ST 


Exp. [mmol] Wtof | mmol of | Wt of 
No. of DBTM ST ST 
DBTMÎ (8) (8) 
EE 


4 1.67 
__ ECELA 


KZĞI ù ùÙî !BLþ ù ùêjÃ wıvwtx) LPABGOBFYA ORF LN zf Q2 RFA 


DBTM/ST +DIğ! || ù!HÃ (€- Ö- d) TIGL bd ZÛ ù NjGi dË( Time in Hours) 


TI 
(Dc 


oud rotiQoDkP aHi@IEIOIIOIOIIOIOUOIOIIOOIIIDIOILALDL 
afû IPyÃoRf LDLPABOPF yAoRF ¥1 fep KlEhfA Û DBTM/MMAAÃDBTM/BA Ã 
:OGf ¥ deff yf 


BA > MMA >ST 
ydšedBêyEé Ö5y|ŠDEBA 1 EÛ ydtedhêyG Ö5atD FHSadADYAORf Lfi D 
. ST yd ¥edAPOZ YELÊRÃMMA 


I POU! +e dF leddPOSLEHEHGYAORf 1z: ( €- D-d') YT 
DBTM 


50 ¬ 


40 - DBTM/BA 


Conversion 30 7 


DBTM/MMA 
(WIUWi %) 


20 - 


DBTM/ST 


Ljù# AjZ aû DYpÞA !BODZEF yA ùoRf LDE- DÖ d) JET LIZLIS 

yùT ÖLjD O5(36.80 % ) Ofc Î !qy[ Š BA ydtedipPyE Ö5( hoursK ZU EË 
ydtedipPyE Ö5( 13.89 %) OfÃo I !qy{ A Ümma ydšedHîyé ÖO5(34.23 %) Î !q 
yateye OSL JZ Lj Ai yÃoff LF f5 lad jl} AUF yofeat 5EZsST 


ooo P heootk KocdbÃk COOOIIIOCIIIOOOIIIOOIIIOOIIISLDS 
MMA ydl¥edBPyE Ö503.70 %) Î !qyT 5Lj ÖO5Û(G34.01 % ) OfÃo Î !gy[ ÖBA 
. ST ydeddPyG O5«4.09 %) OfÃo I !qy{ AÛ 


: YeRfÎ ZA ÃHSDBTM I FEU LHE63] acti ã Hod TINA gAÃ 
ST > BA > MMA 


:OGf (D- €- Db d) YAN!BOr AAANjJGEK EG yeDgiAadipGengfehy !HA 


Sn% Mols of DBTM Mols of VM 1 

1.19 0.01 0.7531 0.0133 
0.14 0.0011 0.9949° 0.0011 
3.74 0.0314 0.9011° 0.0367 


a: Vinyl Monomer , b: BA , c: MMA , d: ST , e: Copolymer Composition. 


aR) Çeù dijî KoktzTÛF 2 ã5 EPR GhteR dj K fedi LELE EA 
IR) 2 ùU LÙjSDIQÛCHNMR) LÃKEDDA XE ù zatî AA LjkF 2 &5 || HA 
LÎB0% mol ydbBTM Î EÛ Lz0% mol laddlhinfEPBAMIG! - (Cd) f 
iP Lhd BBA HG L¥K- (34.23%) yAoAKEG Ë ledhË}ë AZ MMA I EÛ 
I fbloü! 1583 cm” fuIZÃ MMA I GÛ! 1636 cm” ÊZ (C=C) +O +!1OR f Bo 
1730 cm” BılZÃ 1610 cm” ûZ (c=o) +Uf@DA +o 2 &If OSanjS@EÜDBTM 
DBTM Î fBioUf Lj d#ù cûffjA ach! z5 O5! BEF HOB OT yYKEÎ AUF + Botf 
LjUHNMR 2 5 LEHA Üvma GÛ LH#CBEF Gi 4}ORAf OT 1cBo +agfA 
LPI oUF ù+! 8=5.40-6.22 Û pol Ö5! AEF K CiKeNŞ 2 &5 uP GPF (CdD f 


ã ıd O5 GA ùU WÛUP 2 auf O5eùrjxÃ Û ((EEËë- dj ZK Ljiup 


oud rptaQoDkP HAIEIOCIOIOIIOIUOUOIIIIOIIIIIIOLLLDL 
2 ùf Ld pd fHNJO5 EEA PERA YEAS OFZAOAOIXK CiéeNyKKS=0.80-1.78 
ö=3.57 PILZ +) lG QarjKk Lj OSU kj ZAQ0jA + Rn KA K fen 
. OCH; +ZAQAYKRORA 
DBTM/BA ledBpTErLL S|] e aftedNp LHK(Cdd)E IR 2 &O Lh dbSGE 
ıl KĞÎ E ledAEpBIÃê80% mol BA yYd20% mol DBTM ladAXH¥nfG}IĞE - 
1620-1640 cm” fu LZ (C=C) +ùURBIf +!OFUT f 1 Bo CEPF LAY] !HA- 36.80 % yAoK 
1736 fZ (C=0) +UfRù DAGR f Octo 2 &Jf O5anjXÃ 1582 cm” ÛZÃBA I fGÛ! 
1U! +R f JAE AGfABA FOU O5ERCR f JAE AÛ 1605 cm" Az Ã cm” 
2957 , 2931 , 2872 ÊZ (C-H) UfëeDZ!!GIÙüUR f Bb ark @ëÜ DBTM  fGÛ Ö5 
Ki lÃtëenp IPF +f x glj( CdEkdë) f Qr AQF ‘HNMR 2 &5 LÎRA Û cm” 
Û fol Ö5! iS UP anljk GE ap LAFKÎ ZAD GIES=5.59-6.23 ã ful O5! DEF 
anplÃ ã gË fNjJO5 EE YPS ORA LBGÛF Û+ O5YEANG yMAAYKES=0.92-1.59 
. LN HEBRAQE(CH:) 1URAF! ZAF KCenyRES=4.03 AF + leg 
LE fehDBTm/ST CEIpDEQË)E Qu ÃatGectif KoktzTÛf 2 &5 LHX HOG 
LFO+KORf (c=c) YURI +!GUUR f toto CEPF 13.89%) yÃok AZA KG Ë ledAz 
RI#BEBEDBTM T FGü! 1582 cm” ÊZÃ sT Î fBÛ! 1610-1640cm” ã ûıùdËO5 
yùÃKK1601, 1583 ,1492 ,1452 cm” RılZ +!OR f Bb 2 Jf Oar GE edip LYK 
Bı ùo iu zenþÃ Ü[61] sTÎ Û! + seeÛf 1| Df Ö5(c=c) HURDICR f Bb 
(C-H) t+OfRDICR Û Bb anp¥Ã 3024,3058,3080 cm” ûz 1]BDš Ö5(c-H) +!GIUR f 
LjbùdË'HNMR 2 3U LjDGEÜ2848 , 2914 cm" ÊZ + AGRA! ROE K AKODZ 


aaa P heaatkk KezdlÃk OIZIOIIIIIIIIIOIIIIOIDIIOIIIIILS 

DBTM Î fbIoü! +ù Adî Kio 2 ã5 uP CEPF HIE = dlj( EDC &dë) f 
LÃËû+kÎ ZA fSGIES=5.49-6.04 ã fol O5! REF K CAKES CEFF || !A Üs=6.22 Az 
. BAN 


MMA ÃBAÃsT LÙI¥# yudbBTc i fU ledhbsacADyÃoff 11 feof: D- d' 


BAAÃsT KfBiùoUf LAX ydbBTC Bin!f i EGU! +e df laddPK RNID! 
+ùpz #1 fefÃ K GÛ || BXOIH+eR dp ledOBYAPED DE BzdZ fnjomMaAÃ 
Yù LY GÎ o 2 frjdteR af ladiOSNADAT fep KOLA yd PAGOPFYAoRf 
i RoSledADiBZi+eR df ledipfengk Û(d d) Gn!f ONG? IRE GENES 
Öù5J| !K sT Ã BA Amma KG foDLHBO%molADBTC I FOU Lp Z0%mol 
OB yÃoRf ¥1 fep Kak (D- Ö) nî OSA AANjIGEY SE Lj 1H5 [EPR GyÃDAF 
laù dAPTE ULjJ\FĞI Rf Kù IfÃ Overall Conversion (W/Wt%) [5812Û DZÞAGĞIRN: 


:OGF ( €- b Dd) yYAN!BOY AAANjJGEDBTC/MMA 


Exp. j mmol Wt of mmol | Wtof | Time j Wt of polymer | Conversion 
no. of DBTC of MMA (h) formed (g) | (W/Wt%) 
DBTC (8) MMA Î (©) 


Sa TT 


ou0 rotaiQoDkP Hi@IEIOIIOIOIIOIOOOOIOIIOOIIIIOLLILDL 
KZĞI ù ùÙî !BLÙjùù fA (ww) LPABGOBFYAOR Li zf Q2 EA 
DBTC/MMA +ù blj! || ù!RÃ (Db- Ö- d) JT! Dd ZÛù ù Nj dË( Time in Hours) 
aBADy/Ãoff LDL_pPAGsS3] OBFYyAORF H1 fe KIFgA Û DBTc/sTÃ DBTC/BA Ã 
:OGF ¥ Seff yf 


BA > MMA >ST 
ydteddêyé Ö5y|ŠDEBA T FEU ydteddyE O5a4D HSadADYÃoRf Lfi D 
. ST yd ¥edAPOZ YELÊRÃMMA 


+e df ledBPOSLHEHGEYyAORf tiz ( D- Dd) YT 


DBTC I GU!‏ ج 
DBTC/BA‏ - 40 


DBTC\MMA 


DBTC\ST 


Conversion (Wt/Wt) % 
N 
U1 


4 5 
Time (h ) 


Ljùc# ûğzZ aû BADYPABGODZY yA ùoRf LCS IBiù ù? !f YET! LILIES GE 
Ljıo Où 5Ü« 38.40 % ) Ojo Î !qy[ Ö BA ydtediPyE Ö5(8 Hours)KEGIUT Ë 
yGio ÖOÛ5(16.55 %) OfÃùo Î !oy{ AÛMma ydšedipPyé Ö5(3.28 %) Î !oyT 5 


LjzC Lj Az yJ ùoff LE A5 ladipLh} AÛ yofadt OSG sT yed 


aaa P heoatik KaadAlk OCOIIOIIOIIOIIOIIOIIOIIOILDLLLS 
Î ù!qyùT ÖLîıo O5Û24.93 % ) Ofc Î !qy[ SBA yd¥eùù dPyG Ö5(2 hours) 
. ST yd¥eddPyG O5«4.52 %) OfÃo I !qyT Amma ydtedhPyE O5(16.13 %) 
: YeRfÎ ZAHéDBTC i FOU LAZ ã Kod TENA pÃ 
ST > BA > MMA 


:OGf (Db Db D d) YAN!BOr AANjJGEK EG yeDgiAadipGengfzhy !HA 


Sn% Mols of DBTC Mols of VM f 

1.19 0.0165 0.7338 0.0225 
0.14 0.0098 0.9646° 0.0102 
3.74 0.0426 0.8450° 0.0504 


a: Vinyl Monomer , b: BA , c: MMA , d: ST , e: Copolymer Composition. 


(ıR) Geùdf KùoktzTÛF 2 ã5 [EPR GbR dj Kf LFKL DIFF DEA 

f (IR) 2 IO LjbRQÛI611] CHNMR) LÃKEDA &XFatT ALF Lk 2 &5 || HA 
LÙdB0% mol yudbBTc  fBioUf LM20% mol leddMEHEnfEPBAMIGH - (EDX) 
CGiPF Lhd PBUH LNK- (33.28%) yÃoA KEG Ë leddËpë AZ MMA i FEU 
I fbloü! 1561 cm” fulIZÃ MMA I GÜ! 1636 cm” ÊZ (C=C) +O +R f Bo 
1736 cm” RılZAÃ 1610cm” BılZ (c=0) !+O@8DA +cBo 2 &f O5anp5GE ÛDBTC 
[56] DBTC FOU LHHCBHA acBip! 2 O5! BEF +OREf GT yKEÎ IA 1 Botf 
LjHNMR 2 5 LBZ Üvma î GÛ LH#CBEF Gi 4}ORAf OT 1Bo +agfA 
Uù#! 5=5.40-6.22 ã ıdFOù 5! ida K CAféeNp 2 ã5 uP CEP (CDU EDD f 

ã Rid Öùi5t îı Kfadf 2 Xf Ö5anjxÃ ((CEë- étë)1 GB Liu LAGU 


oud rptaQoDkP aHi@IHEIOVIOIOIIOIOOUOIOIIOIIIIOIILLLDL 
2 ùf Laya af fRI NjJO5GHEAPIERA yĞANp OrZAROIXK feGF YKKS=0.80-1.78 
YKRORJA s=3.57 AZ + leGqanpk LjD O5 + SHA 1 RE K ÃcoOF K iter: 
. OCH; +ZÃd0Z 
LH ghoBTc/sT CBADEDGI)E Qur Aap Gecf KoktzZTÛ 2 &5 LIL BOGE 
OOSLHKORf (c=c) ORB! +!1OR f1Bo CEP 16.55%) yAok AZA KG EË ledAz 
LFO+KBHSGH56] DBTC Y FGÜ! 1561cm” AZÃ sT Y Fü! 1610-1640cm” ã fol 
B#ıo YKK1601,1583 ,1492,1452 cm" AZ +!OR f Bb 2 Xf OSenSGEÜ arp 
(C-H) +R f Bb & XenpÃ ÜsrT' fû! + gej 1| Df Ö5(c=c) +O@DICGR f 
KÃcBNIE Ö5(c-H) +UFRDAGR Ûf Bb anjfÃ Ü3024,3057,3080 cm” fz +|DË Ö5 
(KEEĞEDS) f LBıbdF'HNMR 2 &5 LOGE (2847 , 2921 cm") AZ (CH2)A(CH) 
CB GPF || !RI‡AU s=5.77 Ml DBTC T gio! +dAdff K CAEN CEFF +f x glj 
. BAN LHKÎ ZAZFSGHST T GÜ! 5=5.49-6.04 ã fol OD! SRE K CKENS 
laù dÎPTE LLCO 5|| a a aciihp LHK(EDS HEE) ‘HNMR 2 &5 LIDGE 
EË leùdAEpBÛ Hê80% mol BA yÙd20% mol DBTCc ledAEH¥nfGFIG - DBTC/BA 
§=5.59-6.23 ã fû d O5! DEF K CAKES CEPF LAX] !HA - 36.80 % yÃokAZ KU 
yi nd/ùÙ X&5=0.89-1.57 ã fol O5! ÎS KUP anjk GE aeditp LYK ZAG GRE 
ö=4.01 fl +5 legan ã fol jHNOSEEÎS YPIEKS ORjA LJiSÛ û OBS 
. Ln FUBBTAQFE(CH:) + HEZARI JE 


aaa P heat KodiAk OOCIIIOIIIIIOIIIIIIIIIOIIIIIOIIDLS 


FB T@ np HERT EL JBU HEF HAFEREL E Şop. D 


Copolymerization Studies for Synthesized Organotin Monomers 
DBTCI/ST !JeeHHfFT HALEREI z HIBAFf a dtne Şo D- D 


PPR GJ !HA sT I fio ydzDBTc fain T GU! +teR a laddêK êr DA! 
ÖiBYAokRılZ lei dêz ÇşIKË Ü BPo ledê fi NFP GyÃoAF Ö5ladi 
laùùù dAZyZĞiùù K UDZAP! Oi BFLPÞAF LEA AGSADLHPE[ D U ùfPIgZ 
KERUYAGNE ODF acti ¥ § eK IK Ü(Overall Conversion <10%) +e ùTdF 
Kı ùPR jA ù ùt Aefn KG lf yù a KùzA ÛyAGŞmBK jed6z adit 
DKT | +FDLL-FK ÛR | +PDLY GÜ o! [55] Gilman & Rosenberg +] RÙUÙU 


(&- &- d d) YÃAĞıùnÃ ÜCopolymer Composition ( f ) || ¥ dF ack ã Kod FiftoK 


: GAA of ROR NFHS LjbOG 
Exp.No. j| Sn% OI Time(min) 


5 


15.387 0. 2.333 | 0.2016 | 5 2.5 379 


a: Mol fraction of DBTC in reaction mixture , b: Molar ratio of DBTC to ST in 
reaction mixture , c: Mol fraction of DBTC in copolymer , d: Molar ratio 


of DBTC to ST in copolymer , e : Overall conversion . 


oud rootaiSDkP H@IEIOIIOIOIIOIUOUOIIIOOIIIIILILILDL 


|| ù!kÃ LEC oÛF ùù+! +ÛGHf YT LY Go BS HEUPH FR +ùù[U 3 SUK LEK 
RıùùNjGI dÈ || ù!Ã [10,52,64] LAF aft ã Hodk YZEY UIBA Hod HPPR Go 


:OGf ( D- &- a d') yYAgıùn!f O5LjdZ 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer Fe [| MED | 
1 0.25 0.0188 3.338 -3 
2 0.667 0.052 8.5572 -4 
3 1 0.0873 11.454 -10.4544 
4 1.5 0.1382 16.276 -.9 
5 2.33 0.2525 21.552 -69 


Î ùZAêZt Ãî ff f aod ZAG-1)/t LN zf D2 ( &- €- d d) yT! LIRA 
ĞidğLREGÜÛ! +ÛaHf Y1 LBP ZAZA of KE ® Û FR +|®U GPR GOğ !f aod 
: ( ¢ &- ¢ d) OG yAN!GOr Ad%ANj 


1 T2 Tr 2 


0.3258 14.803 4.8228 


rı= Reactivity Ratio of DBTC , r2= Reactivity Ratio of ST 

:LB ùbÃ Û r tM IAOZr, +dpezl LGU! +H Y1 LOP LHL HS 
OU ùùùTLPADST Ebi oUF eRıûn LpPOğùzŠJ| !RLFBÛ Iro=kد2/kz1‎ Ã rı=kı1/kı2 
DBTC I fBiof LhdK fio NEE BIFIAEEOA! EEF gIjGK[65] (More Reactive) 


oad P aati KadlAk COCIIIOIOIOCODIIIIIOIOIIIIIIIIAIAS 
LS r > 1 Ã rı<1 LB bA DBTc I Ftiof +SESER L} f 1RDUEOLU Oz +A 
sT î fBiùùùof LplBlocks of Styrene) leatfdKJfEoAT ZA Ho || a dF acd 
DBTC  fbiof Ld ffoA JAP yd ZHUF + Ci zf + DL} cp ARSC ù ù TLPAFÛF 
DZ te Tale dAFS r, < 1 LFA Ü[11OFÃATZ ¥ Sey !HA+ GZ +H 

f ffaغleddêyùu‎ 5 sT i FEU LF5 r > 1 LÃFAÃ(Copolymerization Is Preferred) 

. [66] (Mı Tend To Homopolymerize) 

OR dF HA ÛladAPSiBZÖSDBTc Î Gû! OA A +f Lj Fizf D2 LK 

OA a +f fe GAIA 5( b- &- a d) ¥FTIEOL Adj NEG || aR af acti Ö5 

J\j actitip OSOAAE A +f 1dpOS! ZE \G&@ † fok DBTC i GÛ! laddPBZ5 

a+ AZ 0.2016 I AGKKIG DBTC I EGU! NEG aft O5OAdEA +DZpÎ 1T A 
. 0.7 laf |dteù dP ZOSOAQZ 


F/f 
0 
د‎ 0 5 10 15 20 25 30 
-4 - 
5 
8 
-10 - 
y = 0.3258x - 14.803 
-12 - 
-14 - 
-16 - 


(- - qd d') JET 


oud rootaSDkP H@ILIOIIOIOIIOIUOUOIOIIOOIIIIOLLLDL 


0.3 7 


0.2 - 


M1 


0 0.2 0.4 0.6 0.8 


Mı 


(b &- di d') HT 


BA UDZBTC ãgPilIpfft HFFDFEÎ 2 HIBAFf a dte Şj - b- D 


HEP ECoYyADA Ö5 BA Û EÛ ydšDBTc i EGU! ++oR df leddêK rC! 

i A SAMLpjd2PD TD ùPIgHRBZXAoKGZ leddpz FRX Û BPo ledÈpî FED 
Û (Overall Conversion <13%) +¥eğıùùTdغleddPyZGKUIBYOBFLPAF‎ LHYoEd' 
YU 4Y RIAODSY FHS ENES OLSA OSNEG acis ¥ û aK HK 
Kù zgA ÛyAÇîıùù dj O5Y û Rf LfrfgKI| !R EA Û (ZEEE ZAD _FK D_jelEp 
3Rüùod¥ ĞGiùùÙî o! [551 2T | + LB ok Dk DZ A+ ù ÃegA K GFF yîn 
š Jù OK|| ù!R Bı ùzhDZA afi T |f LMEopolymer Composition (f ) 2ù ù AÛ HF 


aaa P heat KodiAk OOIIIIICIIIOOIIIIIIIIIOIIIIIIIIDLS 


LmIbOGĞIRF (&- 5. d d) yAgınfÃ ÜLjBGÛF ù+! +GHf YT LN Go! FR +ùù|RU 


: GRART of KOR NFHS 
Exp. | Sn% Mı F mı f Conversion’ | Time 
no. (WI/Wt(% | (min) 


4 
5 


7.9937 0. 2.333 0.1021 0.1137 1.56 160 


a: Mol fraction of DBTC in reaction mixture, b : Molar ratio of DBTC to BA in 
reaction mixture, c: Mol fraction of DBTC in copolymer,d : Molar ratio of DBTC 


to BA in copolymer , f: Overall conversion . 


: OG (Db D-d d) yAADESArR +|#FO GPR EBUEHf Y1 LY Go HA 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer Fr [ FED | 
1 0.25 0.0079 7.839 -38 
2 0.667 0.0237 18.795 - 5 
3 1 0.0355 28.132 - 09 
4 1.5 0.0562 40.051 -09 
5 2.33 0.1137 47.888 -2 


I ff f akodtl ZEc-1t Lz Q2 ar SI Rf (€- D- d d' )y4T!f LK 


K&rÃ ÛL jfGü! +UaHf Y1 LY Go! FR +|]RO 5 GURY !HA Oã !f aod] ZZF/t A 


oud rootaSOkP HGIHEIOIIOIOIIOIIOOIIIIOOIIIIIOLLLDL 


:OGRQ- D- ¢ d) yA O5 GEtou AAbDBTC/BA ++eR dfledipTELj+ ER Y1 Lj 


r1 2 112 


0.2727 33.611 9.1657 


rı= Reactivity Ratio of DBTC , r= Reactivity Ratio of BA 


7 Oi ùoÛF +OGiùz5tHbÙt L}paÙzT (rı , r ) HOH YÙT LBPLDZ A 
tùELKÇêen! DBTC I EÛ ak +3 qyfzd¥DÖAS]| IBA (rı = 0.2727) DBTC 
. BA Î FOU LIEETK Gan! NEE oyfzdz }I2UFNZZT TIEALE 4-j 
+EDIU qyBuzdZLD(= 33.611) BA IT fio! + EH HOL} HPLHELHSLID O5 
Î Piolf Ladki EDK Gan! NEF qyfzdL HERDEALE 3jj eK Gan! jen 
BA Î ftiof LpatecutdXfRioA T ÃoS || aR d2ù cêh HK Ölzš || !BÃ Ü DBTC 
Ljîı hE BS! Glu + kpDBTc i FEU LEAK JEoA YAP ydBlocks of BA) 
KJftoAT Ãoğ || aR dt acAnp LFS r>1 Ã rı<1 LB ®AÃAÛBa LAšeattı dK JEoAf 
yÃÛPp yûı d Zù HF + 3C zf +L} dp RBG ùùTLPFÛ BA i ftiùùof LplXedF 
. [1,66] OFATZ ¥ Sef !HA+ E +RuIHpDBTC i FOU LIK foAÃ 
UM BZÖSDBTcC i Gû! OA A +f Liz Q2 (Db D- d d) yT LIDGE 
Î AFG || Taf adit OSNJT 4j fGU! OAQF a tA Af !f aod Zaz 
adit OSEHGYAT Af ROAQE a DIRÎ U OLDHT!f LO RA Û f eÃodf 
IPAS (0.7) +f IE] !A (0.1021) 1 ABk DBTC T BU! || !HA NG || a df 
. led 


ooo P heat Kodi 
OUOOOOOVOTOTIOOIIIOIIIOIOIIOSIALDLS 


F/f 


F(f-1) /f 


mı 


oud roataSOkP HGIEIOIIOIOIIOIOUOOIIIOOIIIIIDLLDL 


sT DÃBT™ ãgPillpfft HFFDREre Şo - D- D 


PRT ByÃù DAF Ö5 sT FEU ydzZDBTm 1 fU! +teR a laddêK ar! 
U ùùPIgŠi BZ/Aok ûZ ledipz ÇIK Û BPo led FEIEPR GY SE Le IH 
+ofü ù ùTQF leù dAPyÜÛ ZK GBZODZAF LA !f LAZ%EC T ABU SADLDZPE\D 
aû Hp Où |LROYAGNFE OSE acBAhp ¥ § aK IK Ü(Overall Conversion <10%) 
PT I DLKEfo DUT AFF KEE yi KagA Û! fped EEK fed4 NP 
Copolymer Composition ( f ) Bù ù Hp ã ÃAğıod¥ Gù o! || A [55] KCf y+ O5 
LjbiOÛ ùüù+! +dGHf YT LY Go! FR +ù ùU 3 UK || !R Aızhkk Ü KÛ LH 
: GAA of ORS NFHS LfbOGF (&- a ad d)yAfn}A 


Exp. Sn% Mı F mı 1 Conversion’ Time 
No. (WI/WE% (min) 


5 


14.997 0. 2.333 | 0.1891 | 3 3.81 390 


a : Mol fraction of DBTM in reaction mixture , b : Molar ratio of DBTM to ST in 
reaction mixture , c: Mol fraction of DBTM in copolymer, d : Molar ratio of 


DBTM to ST in copolymer , f: Overall conversion . 


aaa P heat KodiAk OOIIIIOCIIIOOIIIIIIOIIOIIIIIOIIDLS 


: +H YI LN Go! F.R +|RO 5 KUKNFELDOGF (D- d- a ad) YANA 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer Fe [| MED | 
1 0.25 0.0253 2.4714 -.5 
2 0.667 0.0639 6.9520 -9.709 
3 1 0.1067 9.3687 -87 
4 1.5 0.1507 14.9250 -8.4503 
5 2.33 0.1137 23.30 -7.6686 


Î ùZZ”f AT ff f ekodtl ZECG-1/f LBpRzf D2 (&- da d- d)y4T!f LR 
ĞicÈLpGü! +ÛaHf Y\ LBPÎ ZAZA olf KE ® Û FR | FU GFPR EOğ f aod 
:OGf (d d ¢ d) YAgN!GOr Ad%ANj 


T1 T2 T12 


0.099 9.9065 0.9807 


rı =Reactivity Ratio of DBTM , r» = Reactivity Ratio of ST 


I peiof 1Bi oyfzdL DS EIS SAN Oto AaF+ df YT LRPLHILISA 

Üsr Î ftiolf LpdKFEoA NEE oyfzdt BIFEZ DHALE 4-J }IKJfoA DBTM 
i AĞî KOÛRfAr: +ùi@pPLHHr SLD O5 Üc.099) YT AGKORf r, +RpPLHOL || !HA 
yRzdZ Jd 2ù SFNERDEALE 4L IKJEoA sr i FU a + gyfzdlT9.9065) 
Ci j EH ¥ ùùùÙî LFpY av JT € LILA DBTC I EGU LIK JEoOA NEF qQ 
yù SENG: Lf || UTaFacdAHp LD DÛ (0.9807) T KBIA0 < rr» < 1.0 ãfdFO5yYK 


oud rootaSOkP Hi@IEIOVIOIOIIOIOOOIIIIOIIIIIOILLDL 
acBÃù HşÎ qZXÃ NffoAÃ ¥ šeKÛ5[67] Random Distribution OfATZ!f (yaAR?) || ADDZ 
. [1] Ideal Copolymer OOF || aR dF ac =r, Np Rf OFATZf || a af 
1 
F/f 


0 5 10 15 20 25 30 


F(f-1) /f 


-8 a. 
-10 - ۰ y = 0.099x - 9.9065 


(C- dQ dQ d) yT 


Mı 


(Dd dڑ‎ d) yT 


cag P heatikt KodiÃk COCOCOIIOIOIOOIIOIIOTOIIIIOIIDIIDL 
Öù5S DBT ! fBioü! OAù dF a +DIEPOT OLPD- da ad d) YETI LD jA 
. ledAPXIBZA5(0.7) +f yIKEKORA (0.1891 ) i ABS|| a dF adit 


BA DBT™ ãgPillpfft HEFDFRIEe Şop D- D 


Y Bud Ljzù IH Oi5BA FEU ydZDBTm T FEU! +teR a leddêK êr[Df! 
Mpd2DT DT ùPIgHBAAoK AZ ledipz RIK ÜBPo leù dip EEIPPR Gb 
. (Overall Conversion <10%)+OUT dF leddPYyZEKUIBYOBFLPAf LAEC T ABS 
Db ypDOSLSFPL REY FER LErENZALS OQ LPSOYAE CSNEES aif ¥ û aK IK 
¥ GiùùÙî o!ÃtùÙt Ãefo KGS yl KA ÜyÃGînlE O5Y û 8f DELK LK Ûf LjIZ 
|| ù!RfĞı ù zh Û[55] el |f LAFAHOAdAHKYUP LHX IBA (f) aedfù a A tıodZ 
(&- Dd“ d) yAinfÃ LBB oÛF ü4! +UEHf Y1 LN Go! HEP FR tùùÙ[U 5 JK 
+Ù ¥ Ù LY Ù ok HEI An} OSHS Lj} UGFZZAT olf KORÎ NREL Lj 
(&- Dd d)yHùT!f LJDG@E Û(D- D- d ad) yYAN!BOL AdANjGE FR +]#O GPPR Eo 
+ù| RO GPE BOÃ !f ekodkl ZZ AY E !f ekodafl ZEG-1)/f Liz D2 
(d- Dd d) yAm!GOLr AdANjGE LREGü! + daHf Y1 LBW ZAVA olf IRGiG& FR 


T1 2 T12 


0.0248 24.431 0.7058 


rı : Reactivity Ratio of DBTM , r» : Reactivity Ratio of BA 


ت 


Ee 


oud roataSOkP H@IEIOIIOIOIIOIOOIIIIOOIIIILDLLL 


. DBTIM/BA CBIDYZEY IPA adinp ã KodZ(€- D- d- ad) yYAFN 


EIEN 

EEE (min) 

| 07291 | 02 | 0.008 | 723 | 0 

Î 23344 | 04 Î 0.6667 | 0.0263 | 0.027 6.49 20 
ّ 


7.146 0.7 2.333 | 0.08866 | 0.072 1.84 70 


a : Mol fraction of DBTM in reaction mixture , b :Molar ratio of DBTM to BA in 
reaction mixture „, c: Mol fraction of DBTM in copolymer , d : Molar ratio of 


DBTM to BA in copolymer , f: Overall conversion . 


. DBTM/BA CEIDZiOP!f FR +| RO 5 UK:(D- D- ¢ d) YAN 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= Mı/ M2 copolymer ee [| MED | 
1 0.25 0.008 7.7895 -30.0908 
2 0.667 0.0027 16.4899 -24. 54 
3 1 0.0338 29.5598 -8 
4 1.5 0.0512 43.9158 - 2 
5 2.33 0.0972 67.7638 -2 


DBTM Î fBlolf eRın LDr=30.068) Ã(rı=0.0248) +URHf YT LPL HS 

a Lj OSNALE }LBIKRoA NEF QLBIZHD BA i FGF LBIKEoA{3E oyu 3 
Î Bios La KYO NEF oLBI2ADEALE 4L }IXKEoA 13E gyu BA i fU 
BA Î ftiùùof Lj decid Ju oA ã ÃoSJEGÎ || aR df zù ù dÃHş LD DEBTM 
Ljîoù RÃ Ü[1,58,68] + Ê +RuljDBTM T GÛ LHX JOA YAP ydlBIlocks of BA) 


cag P heatikt KodiÃk COCICOIOOOOOOCIIOIIOTOIOIIOIIDIIDL 
|| UTadF acAHp Ö5DaBTM IT Gû! OA A +DIpPOT @LHD- D- d- d) YET LAZ 
. ledAPXIPZA5(0.7) +f JYIKEKORfA (0.07417) I ABS 


F/f 
0 
( 20 40 60 80 

10 

| 20- 
۰ = 
م يوي و ك 
» > 30- ك 
y = 0.0248x - 28.1‏ 2 

-40 - 

-50 _| 

-60 2 


DBTM/BA BÊLDrR +]FO 5 E :(&- Dd’ d) JFT 


Mı 


0 0.2 0.4 0.6 0.8 


Mı 


|| aR af ailê ladpOpASOAAFE A #f tiz :( Db Dd d) JFT 


oud roataSOkP H@IEIOIIOIOIIOIOOIOIIOOIIIIISILALL 


MMA ã{BÛEUDZreTı ãğP4INff HAfEŞEre Şop. ږbÖ-ږێD‎ 


laù dês FU LE MMa I fU ydbrTBTI T EGU! || oF dF ap adr ùok BE 

C fEpBenzoyl Peroxide YtedFPPR GAY SUE Benzene LjelHp EPR ByAOAFE Ö5 

Kù Ü(Petrolium Ether 60-80 C°)ÖIÃERp axif OSE actA YY § aK KK Ulead 

YÎ o 2 fry û ladAÛSLJiGÛF || AP ùÙî fe Kak ÜNŞHI Njb aA NK Lfeg 

yÃok fz ladip2z pK ağeRf = 4_BZ KizéOF Y1 LPM! +f Y1 Li 

Î ù ZAR AR 1f HDLPRNI|KIG fhe f ) ada Hod¥ Fo BE <10% U PIZ 
: Of (&- d- d d) yBıùn!Boù u AdÃNjGÈDTBTI EGU LHHHOQZ 


Exp. Sn% Mı E mı f Conversion’ Time 
No. (WI/WE)% (min) 
1 5.1799 0.11 0.1111 | 0.0257 | 57 9.92 60 
2 7.171 0.15 0.1764 | 0.0383 | 0.03 7.27 85 
5 9.1583 0.20 0.25 0.0530 | 0.09 5.94 108 
4 10.661 0.25 0.3333 | 0.0656 | 0.056 5.27 128 


a : Mol fraction of DTBTTI in reaction mixture. 

b : Molar ratio of DTBTI to MMA in reaction mixture . 
c: Mol fraction of DTBTI in copolymer. 

d : Molar ratio of DTBTI to MMA in copolymer . 


f : Overall conversion . 


ooo P heotk KodiÃk OOSOIIOIIIIIIOOCOTOIIIIIOIOIOISIIS 


: OG (Dd ad ad) yYAnN!BOr AANjGE! SEH YT LN Go! FR +]RO 5 UK IK 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer | FE [| FRED | 
1 0.1111 0.0257 0.4789 -4.201 
2 0.1674 0.0383 0.8124 -29 
3 0.25 0.0529 1.86 -4.4765 
4 0.3333 0.0656 1.6932 -4.7468 


Copolymerization Conditions : T=70 C°, [ M Jioraı=1.25 mol/1 , initiator mol%=1.0 , 


Conversion <10% , Solvent = Benzene , Precipitant=Petroleum Ether 60-80 C°. 


wv 


Î ùZZF”f Ã î EBT f dod] ZEG-1)f Lj piz!f Q2 (€- d- d dyETf LIRA 
(dq d- ¢ d) YAN! ljuF+ ÛEHf YT LBPLIZLIRA FR +]@O BPR OO !f aod 
HE +dpEij ORf +f YU LLB BmoAtHGIUt +ùdpKfREIS Dr, = -0.4191) LD 


F/f 


F(f-1) /f 


(C- d- d d) YFUüT 


oud roataSOkP HGIEIOIIOIOIIOIUOOOIIIIOOIIIIILIILDL 


DTBTI/MMaA ledipDELj! daf YT Lj (d- d- a d) yA 


Ti 2 TD 
-0.4191 
Corrected to 0.0 4.0274 0.0 


rı= Reactivity Ratio of DTBTI , r= Reactivity Ratio of MMA 


LD ù!ROlzZÃ [10,50,68-70] yrfeù ù dF Ö5 fPJAÃ ANjĞ dbo aš[ !f I !qbùT K 
yùTE LþêkÜ( kıı= 0.0) LD H2] f fd EGh ù !Anù Rı+ŠÜÛ prBTı fbi of 
jadFüURNS Aoarl NEGF || aR df adi LFBJEST 1 KEK OR daf YT LOP Y au 

. [69] MMA AN OCTLPHÛ Y Ebi ùoÛf LHHIGEAZ 


mı 
o 
د‎ 
کک‎ 


0 0.05 0.1 0.15 0.2 0.25 0.3 


(&- d d d) YET 


oad P heat Keddk SICOIIIIIIIIIIIIIICIIIOIIDIIILDIAS 
DTBTI Y Gû! Gj yA{ Af ROAQAEA +DZpÎ T1 @LDIE- d- ¢ d) JET! LIRA 
. ladHPOIPO5(0.25) BBE! dp YIOAFG || aR df aif O5(0.07) KIÇ 
(IR) eùudêiî KoktZTÛf 2 ã3 PPR GEG || aR df ats LK LDFEFE HK 
90% Mol yJUdDTBTI Î FOU LMi0% mol leddlp¥nfEPHAMIG - (td f 
tùko CiHPf Ljıd¥] !BA- (9.92%) yÃofA+ |$ EC led} AZ MMa I FOU LZ 
„ DTBTI Î f@ü! 1630 cm" ÊZÃ MMA ! Û! 1636 cm” ÊZ (c=C) +O +R f 
f LBıfUE'HNMR Fu KODDÎ SEAT Kil LIF 2 &5 LAY HE LS 
LjîÛI oÛf Û+! 8=5.40-6.22 ã fol Ö5! AEF K IZE 2 ã5 uP PF (Cabikdt) 
ã ıd ÖÛ5+ $ ùU KfadiùTF 2 3U O5anjxÃ ((ËËë- Ebu) GBD Liha 
Kı lLÃeNŞ 2 ù ã5 zù njXÃ Û[63, 72] yù ŠAŞ yë ndXK feGITf Yù XK5=0.80-1.60 
AZ ti5 laGqanlpþkL jo O5Üs=1.78 Ã s=1.6 Êz + KOA + djî K fÃcBiù ù nd 
. COCH: ) tZÃdQRMAedRES=3.57 


sr UDËrsTı ãğPAIHFF HFfEfre Şo: bÖ. Ö 


Öù5 sT i fio yudzDTBTı Y pbioü! || @ Ta aû Hj adr ùùok Dk! 

Nê aA NJ KK \EzgK dA ÛÜyAÇn OBIE aif ¥ § ak & Û(Benzene)Y lf 

GH! +UEBÎ YT LX CÎ o 2 fri] !HA ladÖSLJîpGÛF || A4 ù fep Ka NIIR 

DZAÃ <10% U' PIQYAÃoK AZ ladipz fo ÛzğeRf zx {BZ KùizGQdEYÎ LPaD 


oud rootaiSOkP H@IEIOIIOIOIIOIOUOIIIIOOIIIIOLLLDL 


1 Biol Lad fod ZE 5 1f +OLPHKIG fino f ) adiipã Hod Go 
: OG (€- E- ¢ d) yAĞın!@® u AANjGEDTBTI 


Exp. Sn% Mı E mı 1 Conversion’ Time 
No. (WIU/WE% (min) 


4 
5 


21.5445 0.5 0.20795 | 0.2626 5.32 540 


a : Mol fraction of DTBTTI in reaction mixture , b : Molar ratio of DTBTI to ST in 
reaction mixture ,„, c: Mol fraction of DTB'TTI in copolymer , d : Molar ratio of DTBTT 


to ST in copolymer , f : Overall conversion . 


: OG (D- E- d d) yANDESArR +|#RU GPR EUEHf Y1 LY Go HA 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer 5 
F/f F/f(f-1) 
1 0.1111 0.0645 0.1787 -7 
2 0.25 0.1122 0.4943 -3 
3 0.428 0.1492 1.0446 -7 
4 0.667 0.1782 2.0516 -.8 
5 1.0 0.2079 3.8088 -8 


Copolymerization Conditions : T=70 C°, [ M Jiotaı=2.5 mol/1 , initiator mol%=1.0 , 


Conversion <10% , Solvent = Benzene , Precipitant= Methanol. 


oog P heotk KodiAk COSOISOIIIIIOIOOTOTOIIIIIIIOIOIODAL 


F/f 


F(f-1)/f 


(&- Ë- d d) JT 
Ff A EBT f ùodfi ZEG-1yf Lj pizf Q2 (€- Ë- dڑ‎ d) JET LIRA 
Lb oü! +f Y1 LBPÎ ZA olf KEG FR +] FO EFPR BOG !f ekodtl ZZ 
:OGf (d E- ¢ d) YAN!GOr AdANjGE 


i T2 T12 
-0.3508 1.5596 
Corrected to 0.0 1.5596 0.0 


rı= Reactivity Ratio of DTBTI , r= Reactivity Ratio of ST 


!dpKjR GID D, = -0.3508 LPB IO! yA OS! lut daf YT LBPLHZOY RA 
Où S5fPfA ANjJGAZHS axl f IT !q0T KIRE +pEIj ORf +UEHf YU LLB ®moAtrE 
PuùùĞ#ù hi ù¥ŠÛ prBTı i fiùoÛf LH] ù!RÖljzÃ [10,50,68-70] ynfedf 


ood rootaiSOkP H@IHEIOCIOIOIIOIOOOOIIIIOIIIIOIOLALDL 


Ljıùıۍ(‎ kıı= 0.0) LJ QD DTBTI Does not Homopolymerize) I ùı Ù II ùùnfdZ 
I KiùoSN\FEH || a af aiflip LFBJAST 1 ABKORS tdEHf Y1 LOdPY av yT Go 

. [1,2] ST Î FOU OFLPHÛ Y EB ùuoÛF LAEGER 
KùoktzùTÛf 2 ù5 LHbDTBTI/ST DELjÖ5|| aR df ads LYK LAFE HK 
afûRlğız! ) (7.81%) yÃoKAZAKGG d' ledd¥pë fgzhgtdad)E Cr AdtGedef 
CEP LDJ !BÃ ( 90% mol ST ÃDTBTI L0% mol I AoleddDPA-HAFEG]| oR dz 
OfÃùo AZA sT I GÜ! 1640 cm7 OfÃo AZ L¥KORf (c=c) YU +R f BO 
+! f Bho 2 Sf OSaenpS GE Uap LK fESGBEDTBTI T EGÛ! 1630 cm” 
rùğekedr + | DF Ö5(c=c) !HUBDICR f BD JKE1637,11617 ,1492,1452 cm" fz 
[61] 3025 ,3058 ,3080 cm” Ril +|OF ÖO5(c-EB) +!GR f Bb & FPNpA sTI fGÛ! 
fi ùùZ (-CH-CH-) +ZÃcÈù ùndË Ö5(c-H) +Ù ù DAGĞÎùùUR Ûf Bio anplÃ 
(C-H) UfBe!f +!OR f Bb YPIEKA 2953 cm" Ã2848 , 2914 , 2900 , 2924 cm” Ojo 
f LjbdF'HNMR 2 &5 LjIDGE Û +|HO!f yAùÛ ù d x ùj GYAN yı ù dd 5 
Ãs=5.51 üılZX DTBTI I fbioü! +ù ddd K CAEN GEP HUF = glj( CddldD) 
Î ùZAfSGRET i fGÛ! s=5.49-6.04 ã fol O5! 3R K Are CEFF || I! Üs=6.18 
Où52 ã5 OP pnÃ (dû) € +I x jljl FAeNŞ 2 &5 O5anpS GE edip LYK 
lz A zZHAFU GES UP anpÃ yA yJIAdZ ĞJ WOOP yKE5S=0.80-1.53 ã fol 
YùgeKÖÛÙSYPBuY sT O5! SEFeÛr ! | DF K CiKeNyKES=7.0 ÖfÃo As-=6.5 ÖfÃo 


v 


. 


aaa P heatikt KodiÃk COCOCIIOOIOOOOIIIIIOTOIIIOOIIDIIDL 
Ğ5DTBTI i Gû! OAdFA +DZpÎ T O POG (D- E- ¢ d) YET LRA 
. (0.5) le@dMPIBPOSOAIZ + AZ (0.208) 1 ApKacANp O52 


Mı 


0 0.1 0.2 0.4 0.5 0.6 


(5. E- d d) yT 


MMA ãgBÛEUDZETETF ãağRJINMfRt HEfHGEFe Şor E- b- ۆD‎ 


Öù5mMa  fBiof yuduEeTBTF T fBioû! || 2@&TAdE aû Hj adr ùok E! 


C Bhi ùIDZù eR 2.0 Moı/1 j@MıpaeùfefGDimethyl Formamide (DMF))Y Rid 


+ùùt fep Kù ÛÜYyAGI ù ANE O5NEE aş ¥ j eK IK 2.0 x 107 moınl@2ıùùp 
Yùî LPù ĞEM dajrù#! +ùdZf YT LY GÎ o 2 ry] !Hû ledOSL jp || APZ 
3Rıfod¥ GÎ o HK ÛU PIgYÃok Az ladipz fo IK ÜağeRf x= {AZ KüzGdF 
LpazfHodtezd# Hk Û a5 | +FDLPHKtùüùG fANK GBI ù ùoÛf LHF f ) ap 
Cùûùu Au kı NjGidë || ù!kÃ +ùĞEHf ¥ ùùÙî LY ĞÙÎ o iS mETBTF Î fBiùüof 


oud rootaSDkP HGIEIOVIOIOIIOIUOUOIOIIOIIIIISLLLDL 


FRIù| PO GFPR Bé iGHf YT LY Go YT ofdF \FEE LF (€- ë- d- d)yÃĞı ù n! 
Î ùZAG-1yf LmRùRzf D2 (&- ë- d d) yT! LjRA Û(b- ë- d ad) yJnDHA 
t+ùdaHf YT LBP ZA olf RZ! LHX Of !f akodtl ZZ Ft AY Ef !f ekodf 
. (d ë- ¢ d) yYAN!BOr AdANjGE JHA YS LBZ 
METBTF/MMA ledApDELPoacdAyA yZEGY UPA KodZ (&- ë- d- d) YAN 


Exp. Sn% Mr F mı f Conversion’ Time 
No. (WI/WI% (min) 


4 
5 


5 


2.239 0.0200 | 0.0204 3.96 65 


a : Mol fraction of METBTF in reaction mixture , b : Molar ratio of METBTF 
to MMA in reaction mixture , c: Mol fraction of METBTF in copolymer , 
d: Molar ratio of METBTF to MMA in copolymer , f : Overall conversion . 


METBTF/MMA leddpPIEL GFR +]@O 5 KK: (D- ë- d d) yn 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer 
F/f F/f(f-1) 
1 0.1111 0.0056 2.190 -19.654 
2 0.25 0.0103 6.0860 -.04 
3 0.428 0.0134 13.6642 -31.48 
4 0.667 0.0193 23.017 -33.8 
5 1.0 0.0209 48.820 -47.22 


Copolymerization Conditions : T=70 C°, [ M Jioraı=2.0 mol/l , Initiator mol%=1.0 , 


Conversion <10% , Solvent = DMF , Precipitant= Methanol. 


aaa P heat KodiAk OOCIIIOCIIIOOIIIIIIOIIOIIIIIOIIDLS 


METBTF/MMA leddpIEL_ OS! EHF Y1 LOP: (D- ë- d- d) yA 


Ti T2 T12 
-0.5718 
Corrected to 0.0 20.656 0.0 


rı= Reactivity Ratio of METBTF , r=Reactivity Ratio of MMA 


F/f 
0 
( 10 20 30 40 50 60 

-10 | 

-20 - e 
7 30 - 
ج‎ y = -0.5718x - 20.656 

-40 - 

ر 50- 

-60 8 


(&- ë- d d) yT 


KfR inj} D, = -0.5718 LDfNLjdQ- ë- d- d) yAfn!f O5! liuF+ EHF Y1 LPL 

FBjA ANjGZHG 25l ¥ Î !OT KIRE +p Gj ORf +OGHf YU LLB moAtHE +dp 
LÃùùù#öÛ mETBTF Î fêiùùof LDJ ù!k Öllj ùzšÃ [10,50,68-70] yùnfed Ö5 
(kıı= 0.0) LP DÛMETBTF Does Not Homopolymerize) Ù} LI ù NFd3Zù ù Aro 


YETNAFGÎ || UTA adiftp LJBjEST T AEKCRÎ taf Yi LDdpY au JT G LK 


oud rootaSDkP H@IEIOIIOIOIIOIOUOIIIIOOIIIIODLLDL 
yùdš2] MMA Î FEU OGLE 1 FBiùuoUf LAZ IGiù nfd32ù dên ù ù oš KÉ 
ÜleeùùzfdmMma I GÛ KJjfoÃ LDMETBTF IT EÛ LD3fn +E KJfoAÃ yÃP§ 
yT Af KuEeTBTE I FOU! OAdFA +DZOpT T OLPID- ë- ¢ d) YFUùTI!f LjRA 
aû H§ LD Do.5)NJ pled ABOAdZA + AZ (0.02) ApK adi OSEIG 
. MMA Î FOU Lp LAER AoE || 28 df 


0.025 ¬ 


mı 


0.6 


( bë- dd) JFT 


Geù if KùoktzTÛf 2 ã5 EPR GED || dF act LHKLHHERF KK 
yÛdZMETBTF  fbioÛf Lplš0% mol leuùdAlh¥nfEPBAMIG! (dE) f (IR) 
itPFf Ljad¥ A 7.24%) yÃofA+ |p Di ledApë AZ MMA GÛ LplB0% mol 


I fBloû! 1657 cm” BılZÃ MMA I f@ÜÛ! 1636 cm" ÊZ (C=C) ORB! +1OR f 1 Bo 


aaa P heotkk Kedik OIOIIOIIOIIIIIIIIOIIIILIILIILDLLLS 
LjbùùdË'HNMR LEDA a ùurgatî AA LjkPF 2 &5 LHILPBA ÜÛMETBTF 
Û ù+! 8=5.40-6.8 ã û dO 5+ ù dddEf K Cie 2 ã5 oP Pf (CdE- Edê) f 
ã ûd Öùi5t îU Kfadf 2 Xf Ö5anjxÃ ((CEë- Eb) GB Lup LAGU 
2 ùU LDXAÛ ù d fHNjO5 GEA YÜU PERA YEA ySAAdX feGf YKKS=0.80-1.39 
(CH) +ZÃARNYKRKS=1.77 AZ l@GqanjkLjD O5Û (cH) Zù ù EK ù feù hn: 
.[57,61,72] -OCH; +ZAdîdAe BHA s=3.56 AZ +5 laGqanjk GE 


sT ãğBÎÛEDZrTBTF ãgPIHfER HAfEŞEFe ŞoË- ۆÖ-‎ ۆD‎ 


Ö5 (Mı) STÊBEÛ ydiM:) METBTF T fFGU! || a dF akp ar ùok BE! 
C EH ù DZùLFeRA2.0 Mol. l@RıpaùfefDimethyl Formamide (DMF)Y QF 
tùùît fep Kù A JAG ù AME ODE acd ¥ ê eK Û2.0 x 107 moı/ljğ@ûıùùp 
Y ù LPù ĞEM daijrù#! +ùdaf YT LY GÎ o 2 ry] !Hû ledOSL JpEÛ || APZ 
adits ã Kod Go K& U PIJyAoKGZ ladip2 Fok ağeRf > 4Z Kizgdf 
i OU LMFAO HK [55] 5 20B | HDLPAKEO fhK EÛ LHF f ) 
Lok ÛÜ(€- EË- ¢ d)yÃĞın!B®ù ù u ÃAdANjGEÈ || !HA+Û@Hf Y1 LN Go IK METBTF 
Qu AAANIGE!ÖEHÎ YI LS Go! FR +] RO O53 JURÎ EEFZAJAT of KORÎ NES 
Î ùZZF”f Al BT f eiodtl ZECG-1)f Lj Rizf Q2 DBH(D- Ë- d- d) yÃfn!Go 
OCP HAZY LAE DAI LK (C- E- d d) ¥4TIBGOL AdANjGE Oğ !f aod 
. (a Ë- dd) yAn!Gd ljujA yoFjA yini LIEdEEf YT Li 


oud roataSOkP H@IEIOIIOIOIIOIUOOIIIIOIIIIIOILLDL 


METBTF/ST leddpIBLj+ URF YT LF: (d- Ë- d d) YAN 


Exp. Sn% Mı E mı 1 Conversion’ Time 
No. (WI/WI% (min) 


5 


10.9171 0.5 0.1262 | 0044 0.43 340 


a : Mol fraction of METBTF in reaction mixture, b : Molar ratio of METBTF to ST in 
reaction mixture , c: Mol fraction of METBTF in copolymer , d: Molar ratio of 


METBTF to ST in copolymer , f: Overall conversion . 


METBTF/ST leddpIBLjFR +]#O 5 SK: (Db. Ë- d d) yÃfn 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer FE [| MED 
1 0.1111 0.0587 0.2103 -1 
2 0.25 0.0945 0.6612 - 6 
3 0.428 0.1528 1.198 -9 
4 0.667 0.1595 2.7901 -3.5161 
5 1.0 0.1444 6.9269 -5.69 


Copolymerization conditions : T=70 C°, [ M [ıotaı=2.0 mol/1 , initiator mol%=1.0 , 


, Conversion <10% , Solvent = DMF , Precipitant= Methanol. 


e 


wv wv wv vw 
ooug P HEOH KadZAA COOUOIOCOOCUOUOCOCUUOOOUOOTOSSSSDDL 


F/f 


F(f-1) /f 
دن‎ 


(&- Ë- dڑ‎ d)yET 


mı 


(b Ë a d) yT 


ood roataiSDkP H@IHEIOIIOIOIIOIOOOOIIOIIIIOIOLOLDL 


KfR Gj D, = -0.6009 LPDfnLja- EË- ¢ d) yA! O5! But SEHf YT LBPLHE 
FRA Nj asl f Î ! OT KIRE tp Gj Rf daf YU LL aoAtE tap 
Lùùù#öÛ mETBTF Î Fiùùof LDJ ù!k ÖljùztÃ Ü[10,50,68-70] yrfedf Ö5 
Lı Û( kıı= 0.0) LJ DMETBTF Does Not Homopolymerize) Ê} LI NFAFEù cêro 
I oS\FEL || UTA adifip LFBjeSl 1 APKOR taf Y1 LDAP Yau yT G 
. [2] ST I PEU OGLPRU Y Ei Uo LHL nfdğ2ù diir 
GjoYA[ Af KuETBTF Y Gû! OÃdF a +DZOpÎ T OLDD- E- dڑ‎ d) yT! LjRA 
aû HLT No.5) NJrplaù dHPOIBPOSOÃAZ ¥ ûZ (0.137) AK acdip Ö5 
. ST Î POU LAHEIGfAFECHANS AoSNFEG || 2 df 
(IR) Geùdaif KoktzTÛf 2 ã3 EPR GBD || Ta adit LEK LAER HK 
90% mol JUQdMETBTF Î FOU LM3i0% mol leddlH¥nfEPBAMIGH! (&dë) f 
+! f tio CPF LAY !HA (8.59%) yÃofA K EEA leddlpE AZ sT i EU LZ 
ÜMETBTF Î fbloü! 1657 cm” ÛZÃ sT I f@ÜÛ! 1640 cm” OfÃo ûZ (c=c) Ufa! 
ĞidğÜ1651cm” fRılZÃA1731cm” ÊZ (c=0o) +a! +1GR f OBO 2 Sf OSanxA 
GË1452,1492,1582,1601cm" fiz +EEFeÛ +|DF Ö5(c=c) HUB! 1ER f Bb anljk 
.(C-H) Ofbelf +!GR f Bb YKE2849-3081cm" ã fF O5!!GR f Bb x  anjk 
+ AEF K Ae CEO HIF x glj(ECEt- EEO f LjfUE'HNMR 2 ã5 LALA 
ã ıd Où 5+ Rj ù qf K CAfÃenp CEPT || I Ûs=6.18 ÃAs=5.51 AZ DTBTI I fGÛ! 
Gide LK ZAESGHACEC- EDS) ZK LjîUjA sT YT fbioü! 5=5.49-6.04 
5=0.87-1.41 Û fol Ö52 ã5 OP pnÃ (EEE) f +f x gLjL ÃÃenp 2 &5 C5anjy 


e2 


cog P heatikt KodiÃk COCOCIIIOIIOOIIIIIIOTOIIIIIIIDIILL 
Ofc As=6.5 Oo AZ Uff UP anpAÃ yĞAJIp yJIAdZ JJ OP YXK 


. ap Y eK Ö5YùUPIÊf sT O5! SEeÛ 1| OF K CieNyKES=7.0 
v1 ãgpBEEUDZrETC ã{R1|NMfot HAfoBHGEhse ŞoE- D- ۆD‎ 


DMFY RıdFÖùSvı i EÛ ydbTBTc i EÛ! || a ad ac ar ùok E! 

acAHpY § aKIKK1.5 x 107 Mol/1 l2fP(AIBN) dC fFEDZEERB2.5 mol IPfpageRo 

|| ADE +ù ùt fep KEDE red (AeBIK fed YI ZEDE KAA Lê Û O5NrEj 

fz Küzéd Yi LPazMEAIIH! +EBf YT LY GÎ o 2 fj !HA ledAEESL RRS 

( f) aRFüRpãAfod¥ Go Hk <14% U' PIJYyÃok AZ led? Fok ağaRf z= gj 

POU Lpajtod} ZAF [50,73] Leif +0L_HEPR GÜ 2T lf yol 1O f 
: OG (€- ë- d d) JANIE u AANjGEvI 


Exp. N% Mı F mı f Conversion’ Time 
No. (WIU/WEI% (min) 


5 


8.18 0.5 1.0 0.25 0.35 13 270 


a : Mol fraction of DTBTC in reaction mixture , b : Molar ratio of DTBTC to VI in 
reaction mixture , c: Mol fraction of DTBTC in copolymer, d : Molar ratio of DTBTC 


to VI in copolymer , f : Overall conversion 


oud roataSOkP HIEIOVIOIOIIOIUOUOIOIIOIIIIIIIILILDL 


: OGfQ- ë- ¢ d) yAIDHA F.R +| RO GEPR EUEHf YT LY Go HK 


Exp. Monomer ratio M-Unit Ratio In Parameters of FR Eq. 
No. F= M,/ M2 copolymer ee [| MED | 
1 0.11 0.05 0.24 -9 
2 0.25 0.11 0.57 -2 
3 0.43 0.16 1.16 -6 
4 0.67 0.27 1.66 -1 
5 1.0 0.35 2.6 -6 


Copolymerization conditions : T=70 C°, [ M [ıoaı=2.5 mol/1 , initiator wt=10 mg , 


Conversion <11% , Solvent = DMF , Precipitant=Aceton. 


Î ZZ Ff AI ff ¥ ekodtl ZEG-1/f LpzZf D2 (&- ë- ¢ d)y4T!f LRA 
ÃNjGÈ LRîGÜÛ! +ÛaHf Y1 LBPÎ ZAWA of KR ® FR +|]#O GPP OO !f ekodf 
:OGIRfQ“ ë- o d) YApN!GOL Adz 


r1 T2 112 


0.1697 2.2094 0.3749 


laù dÃPLD (r ı r 2 = 0.3749 ) Où NjORFf +dEHf Y1 LBPYau YT G LALIRA 
Yaùu' JT G YF || HA HEKER JKT !oy stp 4] DEL REGU! ++eR dj 
i piolf aRın LJ5 r= 0.16974 ® r Ar, ÖfpPLPK Ü[11a5šl f LDY aR5GBFc 


oa P heatikt KodiAk COCOCIIOOIIIOOIIOIOOTOIIIIOIIDDILL 
aq Yr j jÎlzkr = 2.2094 LPL Ö5Üvıa Î EÛ LIK FoA+ SEF QYU HDTBTC 
. [65] ALF {AK foAtEE Û vıa i fEÛ 


F/f 
0 
0.5 ° 1 2 3 4 5 
-1 د‎ 
-1.5 - 
-2 ه‎ 
¢ 
ا‎ y = 0.1697x - 4 
BB 
zz 
-3.5 - 
-4 
-4.5 ¬ 
-5 


( &- ë dû d) JFT 


| a uTAPHAù ùl! (KEDE IR Gû df KoktZTÛ 2 5F fe LILA 
yÃokÛZ vı Î EÛ LBo« mol ydbTBTCc T FEU Lfi0% mol leddkhš¥au od> 
(tDëŠ) f DTBTc Î f@ÜÛ! 1563 cm” AZ (C=C) OHA +!GR f 1o CEP 11.23% 

. [61|| Rd adAnp LYK] ZAZRSGHEEQ)E vı Y FOÛ! 1648 cm" ûzZÃÛ 


3 
Ri 


G1 


e 


ooo ÙzAeÜk KodbÃk COCCOCIIOOCIIIOIOIOOIOIIIOIIIISIDIDLS 


REFERENCES : yûnfeû dF 


1- G. Odian, Principles of Polymerization ,3" Edition , John wiley & Sons Inc., 
New York , 1995. 

2- J.Kenneth , Practical Macromolecular Organic Chemistry , 3" Edition , Harwood 
Academic Publishers .„, New York ,1984 . 

3- P.J. Flory ,. Principles of Polymer Chemistry , Cornell University Press , Ithaca 
1953. 

4- P.C.Painter , M.M.Coleman , Fundimentals of Polymer Science , Technomic 
Publishing Inc , Lancaster, 1997 . 

5-G.Moad , D.H.Solomon , The Chemistry of Free Radical Polymerization , 
Pergman Press , New York , 1995 . 

6-S.L.Rosen., Fundimental Principles of Polymeric Matrials , John Willey & Sons 
Inc., New York , 1993 . 

7-E.A Collins, J.Bares,and F.W. Billmeyer, Experiments in polymer science , John 
Wiley & Sons Inc., New York ,1973. 

8-J.M.G.Cowie , Polymers: Chemistry and Physics of Modern Materials , Intertext 
book , London , 1973. 

9-T. Alfer , J.J. Boher ,H .Mark , Copolymerization , Intrescience , New York , 1952 . 

10- M. Fineman and S. D. Ross, J. Polym. Sci., 5 , 259 (1950) . 

11-F. Billmeyer, Textbook of Polymer Science , 3" Edition , John Wiley & Sons 

Inc,New York , 1984. 
12-J. Brandup ,E.H.Immergut and E.Grulk , Polymer Handbook, 4" edition , John 
Wiley, New York ,1999 . 
13- A. F. Shaaban, M. M. Arief, A.A.Mahmoud , N. N. Messiha, Acta Polym ., 38 
, 492 (1987 . 

14- A. F. Shaaban, M. M . Arief, A. A. Mahmoud , N. N. Messiha , Polymer , 28 
,1423 (1987) . 

15- C.J.Evans , and P.J . Smith , J. Oil col .chem . Assoc ., 58 , 160 (1975). 

16- A.W . Sheldon , J.Paint Technol .,47 , 54 (1975). 

17- B.A.Richardson , Tin and it's uses ., 64, 5 (1964). 

18- A.S.Mufti „, R.C.Pollar , Science & Industry (Karachi) , 4 , 157 (1966). 


CCE 


DOD UOOCOHEDIK OOOOUUUOOOOOUUIOUOOOUIUIIOOIIOTIDDIOA 


19- J.A.Monternano and E.J.Dyckman , J.Paint .Technol.,47 , 59 (1975) . 
20- N.N.Messiha , Polymer.,22 , 807 (1981). 
21- H.C.Hsu , and S.T'. Chang , Forest products Industries ., 10 (1) , 95 (1991). 
22 -F. R. Mayo and F. M. Lewis , J. Am. Chem. Soc., 66, 1594 (1944). 
23- T. Kelen and F. Tudos, J. Macromol. Sci. Chem., A9, 1 (1975) . 
24-F. Tudos, T'. Kelen, T.Foldes- Berezsnich, and B. Turcsanyi, J. Macromol. Sci. 
Chem., A10, 1513 (1976) . 
25- M. A. Dube, R. A. Sanayei, A. Penlidis, K. F. O'Driscoll, and P. M. Reilly, J. 
Polym. Sci., Polym Chem., 29, 703 (1991) . 
26-P. W. Tidwel and G.A. Mortimer, J.Polym.Sci ., Polym Chem. , 3 ,369(1965). 
27-C. A. Barson and D. R. Fenn, Eur. Polym. J., 25, 719 (1989) . 
28-R.V.Subramanian , B.K.Garg , and J.Corredor , Amer.Chem.Soc., Division of 
Organic Coating , And Plastic Chemistry ., 173" .Meeting 37(1),77(1977). 
29- N. A. Ghanem , N. N. Messiha , N .E. Ikaldious , and A. F. Shaaban , Eur . 
Polym. J., 15 , 823 (1979) . 
30- N. A. Ghanem , N. N. Messiha , N .E. Ikaldious , and A. F. Shaaban , Eur . 
Polym. J., 16 , 339 (1980) . 
31-N. A. Ghanem , N. N. Messiha , N. E . lkaldious, and A . F. Shaaban , J. Appl . 
Polymer. Sci ., 26, 97 (1981) . 
32- N. A. Ghanem , N. N. Messiha , N. E . lkaldious, and A . F. Shaaban , J, Appl . 
Polymer. Sci ., 29, 509 (1984) . 
33- N. N.Messiha , and N. A. Ghanem , Polymer., 22 , 807 (1981) . 
34- S. S. AL - Diab, H. Kyusuh , J. E. Mark , and H. Zimmer , J. Polym. Sci ., 
Polym Chem., 28 , 299 (1990) . 
35- S. S. AL - Diab , phD. Thesis , University of Cincinnati (1982). 
36- A. F. Shaaban, M. M. Azab and N. N. Messiha, J.Angew Andte Makromolek. 
Chem., 169 ,59 (1989). 
37- M. M. Azab, J.Appl.Polym.Sci., 51, 1937 (1994). 
38- D. Mohan, G. Radhakrishnan, S. Rajadurai, and K. T'. Joseph, J. Polym. Sci., 
Polym. Lett., 28, 307 (1990) . 
39- B. Subrahmanyam, S. D. Baruah, M. Rahman, J. N. Beruah, and N. N. Dass, 
J. Ploym. Sci., Polym. Chem., 30, 2273 (1992) . 
40- T. Narasimhaswamy, S. C. Sumathi, and B. S. R. Reddy, J. Polym. Sci., Polym. 


CE 


ooo ÙzAeÜk KodbÃk COCOOIIIOOIIIIOTIIIOIOIIIOTIIISIDIDLS 


Chem., 30, 2165 (1992) . 
41- D. Zaldivar, C. Peniche, A. Bulay, and J. San Roman, J. Polym. Sci., Polym. 
Chem., 31,625(1993) . 
42- E. Yilmaz and Z. Kucukyavuz, Polymer, 34, 145 (1993) . 
43- D. J. T. Hill, L. Dong, and J.M. O'Donnell, J. Polym. Sci., Polym. Chem., 31, 
2951(1993) . 
44- S. H. El-Hamouly, S. M. Hamza, and K. N. A. El-Nour, Polym. Degrad. Stabil., 
40, 305 (1993). 
45- Y. Chen, Y. H. Chen, and J. H. Wang, J. Polym. Res.,1, 295 (1994) . 
46- L. F. J. Noel, J. L. Van Altveer, M. D. F. Timmermans, and A. L. German, J. 
Polym. Sci., Polym. Chem., 32, 2223(1994) . 
47- A. S. Brar and S. Charan, J. Polym. Sci., Polym. Chem., 33,109(1995) . 
48- Q. Lin, M. Talukder, and C. U. Pittman, J. Polym. Sci., Polym. Chem., 33, 2375 
(1995) . 
49- A. S. Brar and S. Charan, Polymer, 37, 2451 (1996) . 
50- C. P. R. Nair, M. Dona, N .E. Ikaldious , and K. N. Ninan , Eur. Polym. J., 35, 
1829 (1999) . 
51- G. Martinez , M. Sanchez-Chavez, E.L. Madruga and C. Fernandez-Monereal , 
Polymer, 41, 6021 (2000) . 
52- N. Pekel , N.Sahiner , O.Guven , andZ.M.O . Rzaev , Eur . Polym. J., 37, 
2443 (2001) . 
53-D.D.Perrin and W.L.F.Armareg , Purification of Laboratory Chemicals, 3 
edition , Pergamon Press , New York (1988). 
54- M.H.Laurence and J.M.Christopher , Experimental Organic Chemistry,’ 
Blackwell , London (1989). 
55-H.Gilman and D.Rosenberg, J.Am.Chem.Soc.,75 , 3592 ,(1953). 
56-R.A.Cummins and P.Dunn , Aust. J.chem., 17 , 185 (1964). 
57- N.S.Al-Muaikel , S.S.A1l-Diab , and H.Z.Al-Kathlan , J.King Saaud 
Univ.Sci(1)., 12 , 25 (2000). 
58-R.S.Stanely, J.Dannin and K.S. Tsou., J.Polym.Sci., 3 , 3199 (1965). 
59- M.Kreisel , U.Garbatski , and H.K.David ., J.Polym.Sci.,2 , 105 (1964). 
60-M.M.Koton , T.M.Kiseleva , and F.S.Florinskii ., J.Polym.Sci., 52 , 237 (1961). 
61- R.M.Silverstein,G.C.Bassler, and T.C. Morrill, Spectrometric Identification of 


laf 
۸< 
e 


DOD UOOOOHEDIK OOUOUUUOOOOOUUIOICOTUUIIIOOIIOTIDIALS 


Organic Compound, , 4% Edition , John Willy Sons Inc, New York (1981). 
62- E.Pretsch , T.Clerc , J.Seible , and W.Simon , Tables of Spectral Data For Structure 
Determination of Orgznic Compounds Springer , , Berlin , England Ed ., (1983). 
63-5.S.Al-Diab , H.K.Suh, J.E.Mark and H.Zimmer, J.Polym.Sci.,28,299(1990) 
64-Y.Minora , T. Tadokoro , and Y.Susuki , J.Polym.Sci ., 5 ,2641 (1967). 
65-C.S.Marvel , J.W.Johnson , JR .J.Economy, and G.P.Scott., J.Polym.Sci ., 12 ,437 
(1957). 
66-M. P. Stevens, Polymer Chemistry, Marcel Dekker Inc. , New York , 1981. 
67-S.Pitchumani,C.R.Reddy , and S.Rajadurai, J.Polym.Sci.,20 , 277 (1982). 
68-J.M.Judge, and C.C.Price., J.Polym.Sci.,Vol.XLI , 435 (1959). 
69-Z.Florjanczyk , W.Krawiec, and K.Such.., J.Polym.Sci., 28 , 795 (1990). 
70-A.Miller, J.Szafko , and E. Turska., J.Polym.Sci., Polym.Chem.Ed., 15 , 51 
(1977). 
71-N.E . Ikladious and N.N. Messiha , J. Appl. Polym. Sci ., 29, 509 (1984) . 
72-N.S.Al-Muaikel,Ph.D. Thesis, Deprtment of Chemistry , University of King Saud 
,)1999). 
73- T.Oishi., Polym.J., 12 ,799 (1980). 


۸< 
۸< 
۸< 


۴ 

N 2ر‎ TO 
ر‎ 

O CH; CH CH; CH; 


| 


O 


DBTM ااا‎ 


1800 1600 1400 1200 1000 800 600 400 200 


2000 


3000 


4000 


SPILG'SL 


le WESLT 


LA 


» CH» CH> CH; 
CH CH> CH CH; 


CH 
و‎ 
n 
۹ 


DBTM Monomer 


O 


GPEIT'PT 


& z2 Parts per Million : 1H 


۰ 


3 


TTITTTTTTT TT ITTTTTTTTTTTTTTTTTTTTTTTTTT TTTTTTTTTTTTTTTTTTTT TT TTTTTTTTTTTTTTTTTTTT 7" TTT TTITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT rrrtrrf 


OOET OOCT 00IT 0001 006 008 O00OL 009 00S O00’ O0 00C 00 0 


/ 


(suo) 


1-1 1-o 


1-2 


0 
= TEK 


ر 
n~‏ 

EE in 

جاج اجا 

mm mm e 
Parts per Million 


2-0 
>. 


E1 


0 


( 


007 001 


__ (uo) 


00€ 


0'0 


LIL6S'6 


0'08 00L 009 00 


SPILG'SL 


1 
= 0 
e CN 
aE 
هھ‎ 
A CN 
u5 E 
CI CN O 
3 5 
N 
ص‎ 
ر‎ 2 


O'OET O0CT O0IT 0'001 0°06 


Single Pulse Experiment 


AL _ THIAB_DBTM.-.3 


—10-.0 —-20-0 


أ 


أ 


1 


> 


L۹ E ۹B | 


+ 


CT IT Gl 
X 
WO CH CH2 CH CH3 


DBTM Monomer 3 


CDCI3 


N E ۹ ED BEDE Ei SS KED" TLS DD iS RSG SESSS TESST SESS SS. 


R5 


129.6181 
71,5 
712 


AL THIAB_DBTMI.C13.2 
Single Pulse with Broadband Decoupling 


E ES SG SS LS i O O DDE SDD GD Shi 


13C 


175,0145 


Parts per Million 


i SS 


220-0 210-0 200-0 190.0 180-0 170-0 160-0 150-0 140-0 1 120.0 110-0 100-0 90-0 380- ۴ 70-0 60-0 50-0 40-0 30. 5 


>. 


LLL EEE LEEEEEELEL EREBA LEER 


لدلد 


80.0 


70.0 


60.0 


50.0 


40.0 


30.0 


20.0 


10.0 


(Millions) 


LL 
> 


1800 1600 1400 1200 1000 800 600 400 200 


2000 


3000 


4000 


66L 


LC6C 
9962 


£9 


9ErE 


L6! 


yS 


DBTC Monomer 


O 


98C 


O CH» CH) CH; CH 

3 2 2 2 ا 
ڈ 

0 CH» CH; CH) CH; 


/ 
١ 


CH; 


10 
>0 


POLCL'ET GLLS 
4 
e 
0 
ا‎ 
ه‎ 
~~ 
m 
du © 1 
an N . 
a2 a 2 
5 0 : 
1 E : 4 
0 0 ° 90 
n a 0 
۴ NZ 
E 7 
: َ 0 ۳ 
o غ ھا‎ 
أ ب‎ 
- " 
١ 
e 
2 ) eC iF 
۳۴ TEIOLTTTTTETTTTTTTTT PTT OT TTTPTTT INI TITITP EES TTTTT TE TTT TTT TITTTTTTTTTTTT TITTY 
0'08 0'0L 0'09 0'0 0'0 00€ 0'0 0'01 0 


آل 0ک بے 


d ٤ b a 
CH» CH» CH» CH; 
ا‎ 


O E CH; CH; CH; 


1 


O 


DBTC Monomer E 


3& z= parts per Million : 1H 


0 
> 


3& z= parts per Million : 1H 


N 


§SOSE6L 


1-0 


B6P0'TS 


b 
CH» CH; CH CH 


A 
0 e CH» CH; CH; 


DBTC Monomer 


ELITG'LE 


2-1 


THIAB_Z73.3 
Single Pulse Experiment 


AL_THIAB_Z73.C133 
Single Pulse with Broadband Decoupling 


CH3 / O E CH» CH» CH; 


ّ 
١ 0 CH; CH; CH; CH; 
0 


DBTC Monomer ا‎ 


CDCI3 | 


لننننلنننننننننلندنننننننلنبنننننننلىبىنىبى 


ا ا اا ااا لااناللادللادااساسسل ل لها 


. أ‎ 
ا‎ گگگگگگHÃÃÃگÃگkQkگkÃگÃHÃHÃHÃHÊkگkAAkÃkÃkÃkÃkÃLÃLÃAگÊگÊگÃãÃkkAA‎ n : مہبم‎ 
220.0 210-0 200-0 190-0 ıı 170.0 160-0 150-0 140-0 130-0 ۲Y 110.0 100-0 90-0 ۸ 70.0 60-0 50-0 40-0 30. E 10.0 0 —10.0 —~20.0 


| 


TT پم‎ 7 a Bi 


SEIR |‏ ا ص ص ت 
§ğ ۹ E g8 EEE‏ 
SSSR‏ SګېR‏ 55 چ KE‏ 


X& z parts per Million : 13C 


60.0 70.0 80.0 90.0 


50.0 


20.0 30.0 40.0 


10.0 


(Millions) 


0 


200 


400 


600 


800 


1000 


1200 


1400 


1800 


CH,COOSn(Bu)3 
کی‎ 
COOSn(Bu)3 


DTBTI Monomer 


3000 2000 


4000 


parts per Million : 1H 


>. 


16-0 


18.0 


20-0 


(suo) 


0 
س‎ EOE SEPE EE |. E 
EET 
LEO 
pEIOT 
nt 
د‎ 
e 
8 ا‎ 
2 
o ك‎ o 
ت‎ 2 
O ج‎ © 
. ا‎ 
م ننن‎ 
: | ط‎ 
: ا‎ a۵a 
1 J 
2 
PITTI TTT TTT TOTTTFFTTTTTTTTTTFTTOTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTITTTTTTTITTTTT 


00£ 007 001 0 


0'001 0'06 0'08 0'01 0'09 00s 0'0 


CH;COOSn(Bu)3 
CH2=C 
` COOSn(Bu)3 


DTBTI Monomer 


& = parts per Million : 1H 


30.0 


20.0 


10.0 


(Millions) 


ړ 


T7” TTT 
—10-0 —-20.0 


o 


e‏ کڪ 
E 10-0‏ .30 40,0 
8 1 1 
SSEHSEIFES‏ 
RIRESSRFR‏ 


ج 


۲ 
0-0 


CDCI3 


1 


س س 
60-0 70-0 3 90-0 0. 


77,4471 
76.8125 


DE ka ۹1 


10-0 100. 


0 
5i 120.01 


126.0702 


136.9968 


AL _THIAB_Z51.C133 
Single Pulse with Broadband Decoupling 


90.0 


80.0 


CH>COOSn(Bu)3 
8 
COOSn(Bu)3 
DTBII Monomer 


40.0 50.0 60.0 70.0 


30.0 


ا ااا ن دا ا ن ا ن داد ت 


2 
أ‎ = 
a 
| 
ج‎ 
سے‎ <> 
En -_ 
< 
i 
35 
ا‎ 
ہہ حح‎ i 
E NEERING 
220-0 210-0 200-0 190-0 8 170-0 160-0 150-0 1 
§ 2 
~~ 
e: 
> ~ہ‎ 
CC E 
md ped 
2 & = parts per Million : 13C 


600 400 200 


1600 1400 1200 1000 800 


1800 


2000 


3000 


4000 


8 LOE! 
2 98E! 
E QOL 
۵ > GOpL 
eA 0881 
e LSQ| ا‎ 
= > "GLEE 
۳ SZLL 


H;C00C 


Parts per Million : 1H 


< 


8-0 


10.0 


14-0 


16-0 


0 


TOSLT'ET 


16'I 


س 


001 


(suo) 


ہے س 


007 


00 


00s 0'0 


0'09 


METBTF Monomer 


001L 


HC—=CH 
COOSn(Bu)3 


0'08 


4 
4 
3 
TTIOTTTTTITTTTTITITITITITTTTTTTTTTTTTTT TT ‘ıt TTTTTTTTTTTTTTTTTTTTTTT TTT TTTT TTTTT TTTTTTTTTTT 
2 1 


ل م 


Z74.3 
Pulse Experiment 
Op 


تا 


parts per Million : 1H 


ع 
چچ 
اا 

35 


TOSLT'ET 


: ن‎ 
m 
EEE 
O 
E 
O 
ARE 
1 3 5# 
E ® ت‎ 
E e 
ت‎ 
© 
Gî 2 
3 
5 96ST 
FEM 
: چ‎ 
TFI OTTTTETTTEETTEETTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTETTOTTTTTTITTTTTTTPTTTTPTTTTTTTTEETT 
006 008 00 001 
__ (SONE) 


THIAB_Z74.3 


1 Single Pulse Experiment 


1 
و 


| AL_THIAB_Z74.C13.2 
Single Pulse with Broadband Decoupling | 


H;C200C | 
HC=CH 
COOSn(Bu)3 أ‎ | 


METBTE Mohnonier | 


لتببنبلننتتننندنادندبتتنننبلدددنبننبلبند 


E 


CDCI3 


E LN N A EN PY PO BT E N E Û FER N E BÛ SF EEE IR TA 


na Ba Teyr aS KEDER Ma LS SS EDE | a eman | Enna | 


py‏ ہمہ پپپ ہہ ہہ پپپ ہہ ہی يي 
e 2 120.0 110.0 100-0 90.0 380- 1 70.0 50.0 40.0 30. 7 -0 0 —10.0 —-20.0‏ 150.0 160-0 170-0 180.0 190.0 200.0 210.0 220-0 


| 


EK: 
#8 
CÊËÊ 


77.1565 
6.834 


136.054 
13.06 
60.9769 


& z= parts per Millio 


80.0 


70.0 


60.0 


50.0 


20.0 30.0 40.0 


10.0 


` (Millions) 


0 


800 


1000 


1200 


1400 


1600 


CH 


07 lO 
(Bu)3SnO 


OSn(Bu)3 


DTBTC Monomer 


2000 1800 


4000 


8.7104 


Single Pulse Experiment 
CH 
07 lO 


(Bu)3SnO OSn(BuU)3 


DTBTIC Monomer 


& : parts per Million : 1H 


30.0 


(Millions) 


2y 
0 
>0 


10 


78.7104 


45.62492 


12.78649 


چ ي 7 


SKK EEGBEE È 


AL_ THIAB_Z64.3 
Single Pulse Experiment 


۰ 00 


(Bu)şSnO  OSn(Bu); 


30.0 


DITIBTC Monomer 


20.0 


ا ٠ل‏ 


10.0 


14.4204 


& z parts per Million : 1H 


AL_THIAB Z64.C133 
Single Pulse with Broadband Decoupling | 
5 
CH 1 
8 
أ 0 ا ےن0‎ 
8 (Bu3SnO + . OSn(Bu); 


70.0 


DTBTC Monomer ۱ 


60.0 


CDCI3 


40.0 


.0 


20.0 


10.0 


50.0 
للل ننن لین یدبا ین لىن نىن ىلاا ننىننننلىسندننننبلىىىپىپىپالىىىىپىنانلنىىنىستنىلننىنى 


0 


5 ۲ n ES EN ES O o OED iv E E ۹i iv E E vc E hv he iD ih i ieee iie eee i i i | i END ED ie Eh EDD EE O E E iS E E hh | 
220-0 210.0 200.0 190.0 180-0 170-0 160-0 150-0 140-0 130-0 120-0 110-0 100-0 90-0 h 70.0 60-0 50-0 40-0 نه‎ 10-0 0 —10.0 —-20. 
1 


(۱ 


| | 
: -— mM THON 
2 3 3 5ٍ iTS 
س = د‎ — SKREILES 
ج‎ n b2 n تجا‎ 2 o o ~1 
e اب + جا ک۳‎ 
mm mm -_ 


& = parts per Million : 13C: | 


(Millions) 


vv 


1400 


adjedADIR 2 ã5 


DBTM/MMA || 


2000 


1000 800 600 400 200 


1200 


1600 


1800 


3000 


4000 


OGOC 
866C 


L8 


GEE 


DBTM/MMA || eR dafedADZAH-NMR 2 ã5 


أ 


0'7 0'TT O'TT 0°07 0'6T O'S O'LI 0'91 O'ST O'T O'£T O'TI O'TI O'OT 0'6 0'8 OL 0'9 O'S 0 OE 0T OT 0 
(suo) 


2931 2872 


297 


3000 2000 1800 1600 1400 1200 1000 600 800 400 200 


DBTM/BA|| eR dEdADIR 2 ã5 


3441 


DBTM/BA || eR atadADH-NMR 2 ã5 


10 
>U 


DBTM/BA || eR atadADAH-NMR 2 ã5 


L0 
>U 


vv 


vv 


DBTMI/ST || @FafaedADIR 2 ã5 


1800 1600 1400 1200 1000 800 600 400 200 


2000 


3000 


4000 


0p 


869 


88C 


6162 


2 0 
Ûg0¢ 9908 


6crE 


ر0 
0 
>U‏ 


DBTMI/ST || N dfedADZH-NMR 2 ã5 


¥& = parts per Million : 1H 


0 


os 


۳ 
0 
8 
۷Y 

1.51847 

1.435977 
۳ 
۸ 
ع 
۳ 
م 


1 
0.91 


ك 


DBTMI/ST || N dfedADZAH-NMR 2 ã5 


AL_THIAB_Z713 
Single 


Pulse Experiment 


3& z: parts per Million : IH 


9.0 100 110 120 130 


3.0 


(Millions) 


۱ 


vv 


v 


DBTC/MMA || FR atedADIk 2 5 


1800 1600 1400 1200 1000 800 600 400 200 


2000 


3000 


4000 


cC 


066 
6L1 
2611 
Tl 
OL 
GSE perl 
Gl 
G81 
ER ELL 
66 
66 


79€ 


LL 


996 
E901 


SEE 


c8 


108 
e8 |8 
216 


DBTC/MMA || N atedADAH-NMR 2 ã5 


—8.0 —10-0 


«6-0 


—2-0 


sss Geeer'Te 0م ۹ال‎ 


01 


S8961 


10-0 


12-0 


16-0 


3& = parts per Million : 1H 


DBTC/MMA || N atedADAH-NMR 2 ã5 


& : parts per Million : 1H 


—10-0 


-8-0 


—2-0 40 6-0 


10-0 


14.0 


16-0 


GSWS'T 


099'8 


S8961 


54.88722 


48434 


10 


5-0 4-0 3-0 


3.5749 


DBTC/MMA || N atedADAH-NMR 2 ã5 


AL_THIAB_DBTC-MMA 3 
Single Pulse Experiment 


7-0 <-0 


3& : parts per Million : 1H 


400 


600 


800 


1000 


1800 1600 1400 1200 
DBTC/ST || TatedADR 2 ã5 


2000 


3000 


4000 


DBTCI/ST || eR atedADAH-NMR 2 ã5 


3& z= parîs per Million = IH 


—20 


4-0 


10-0 


14-0 


16-0 


(suo) 


0L 


08 


" TES 


01 
1 
ا‎ 
OPT Of OCT OTT 001 06 


DBTCI/ST || eR afadADAH-NMR 2 ã5 


(suorIN) 


GETS 


OPI O¢T OCT OTT 001 06 


DBTC/BA || N dafedADAH-NMR 2 ã5 


3 z parts per Million : 1H 


—10-.0 


١ 
e0 
8680 
160 
E60 
2 
LSE'T 
ا‎ 1 
LST 
918'1 
4 
T0 
ا‎ 
9 
0 


16-0 14-0 


18-0 


USK 


6096'0 


HBSS 


DBTC/BA || N dafedADZAH-NMR 2 ã5 


3-0 


010 


KPI'PT 


(suo) 


001 


USK 


8668S 


00 


00€ 


0I 


Single Pulse Experiment 


AL_THIAB_Z1073 


vv 


1400 


v 


DTBTI/MMA || aR afedADk 2 ã5 


600 400 200 


1000 800 


1200 


1600 


1800 


2000 


3000 


4000 


0962 
866C 


LL 


L8 


GEE 


DTBTI/MMA || WatedADAH-NMR 2 ã5 


Parts per” Million = 1H 


>. 


16-0 14.0 12-0 10-0 


z20-0 13-0 


ESLEL 
٣ 
: 
7 o pepper eeegeee OTTTIETTTTrT Tlt 1 in nn AD E EL 
005 0'0 00 0'0 001 
e ڪڪ‎ E 


DTBTI/MMA || RN afedADZH-NMR 2 ر‎ 


0ر 
80ش 
LAND‏ 
A \LI160 |‏ 
860 
660 = 
ELT‏ 
1 : 
LET‏ _ 
091 3 
I‏ 
Bm‏ 
6 
| 
1 
١‏ 
٤‏ 
9 
0 
1 
"Û‏ 
: ۴ 
ب ۰ 
1 
1 
L9‏ 
سسس 


L181 1 ۳ 
اسل‎ | 1 


ل ا ل e‏ س 


01 
eae eer 
پپپ و ا‎ 
$9966 Ess E 
7 


005 00 00 00 001 ۱ 
EE 1 


vv 


v 


DTBTAST || FataedADIR 2 ã5 


1800 1600 1400 1200 1000 800 600 400 200 


2000 


3000 


4000 


820! 
0L0! 
SLE! 
1 
Lep1 
z61 
= 
£081 
2L8! 
L6! 
1 0982 
ى‎ 
0Ê 30C 
0804 
LE 
99ê 
LSE 
۶ ا‎ 


DTBTIST || eR afadADAH-NMR 2 ã5 


۰ 
1 
أ 


Single Pulse 


AL_THIAB_Z70.3 


- : 


3 


DTBTI/ST || eR afadADAH-NMR 2 ã5 


= LEX 


AL_THIAB_Z70.3 
Single Pulse Experiment 


30.0 


20.0 


10.0 


(Millions) 


8 


667 


303 


2992 
1484 
1450 


2950 


TT 
a 


1729 
1148 


4000 3000 2000 1800 1600 1400 1200 1000 800 600 400 200 


METBTF/MMA || e@RatedADR 2 &5 


METBTF/MMA || WatadADAH-NMR 2 ã5 


TGTITEL 


01 


METBTF/MMA || WafaedADAH-NMR 2 ã5 


3& : parts per Million : 1H 


7-0 


: 


TOTIT'EL 


vv 


v 


1400 


METBTF/ST || RafedADIR 2 ã5 


1000 800 600 400 200 


1800 1600 1200 


2000 


3000 


4000 


L69 


6ES 
8$L 
T8 
L06 
£96 
سس‎ |] 
د‎ 01 
ت‎ 
ç¢11 
9L11 
9L1 
6ة ا کے‎ 
T61 
6£ 


ISOC SSO 


6E 


CS 


METBTF/ST || eR dtedADZAH-NMR 2 ã5 


parts per Million : 1H 


<. 


9 _ppos'9 
600L 
“LIST'L 


TTITTTTTTTTTTTTTTTTETTTTYY 


07 01 0 


(suo) 


OSC 
gest 


TITTTTTTTTTTTTTTTTTTTTTTTTTTPETETTETTTTTETTT 


09 0S 0r 0t 


PITTTTTTT 


0L 


TTTTTITTTTTTTTTTTTTITTTTTTTTT 


08 


0'6 


0'01 


TTTTTTTTTTTTTTTTTTT 


011 


01 


681668 


nf 


AL_THIAB 


م 


_285-3 
ingle Pulse Experi 


ا 
- 


> 
> 


METBTF/ST || eR atadADAH-NMR 2 ã5 


parts per” Million : 1H 


>. 


S0 ٤ ا‎ 
1 ڪڪ‎ 10060 | 
8998109 س‎ 2 
6T1 
_ /01€1 
ا ن ت‎ 1 
سس‎ ١ 1 
Sng [ POET 
ا‎ E1 
- _ 1 
9 
869E ۹ 
I691 
9 
۳ 
9 
¢ 
1 
1 
L9 
-] 
POLTOE 
s9 
e 
LILIE'GS >Y 
ومس‎ E 9 1 
سے س‎ £G99P'E= e 1 
ص جچ چ چ چ ا‎ LISTL 
1 
ن‎ 
1 ۸ 
3 1 
TTT 0 AA TIT TTTTITTTTTTTTTTTTT ۳ TTTTTITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 0 TTITTTTT TTITT TTT ۲ 0 


0T 01I 01 06 08 OL 09 0S OF Ot 0T 01 0 
(suo) 


917 


1 
2 
| 
Xi 
<> 3 
oa 2 a 
هّ‎ 
4000 3000 2000 1800 1600 1400 1200 1000 800 600 400 200 


DTBIC/VI || RatedADI 2 ã5 


400 


600 


800 


1000 


1200 


1400 


1800 1600 
VI YFedblR 2 ã5 


2000 


3000 


4000 


vv 


TBTO ¥¥eddR 2 ã5 


200 


400 


600 


800 


1800 1600 1400 1200 1000 


2000 


3000 


4000 


TBTO ¥‡eddH-NMR 2 ã5 


100 


AL _ THIAB_ TBTO.3 


40.0 


30.0 


20.0 


10.0 


EÊ 


Single Pale Expat 
5 
ج‎ 
5 
[ 
1 
TRE ME O ME 


mm ed ed ed ed e wg uf ed f md 


3& = parts per Million : 1H 


TBTO ¥‡eddH-NMR 2 ã5 


(Millions) 


0 
LL 
>U 


CA ¥‡eddH-NMR 2 ã5 


3 = parts per Million : 1H 


N 


~0099 


s-0 


10-0 


16-0 14-0 


18-0 


0 


86080 


O'OÞI O'OET OOCI O'OIT 0001 006 008 O00L 009 00S 00’ 00E 007 001 
(suor[IrA) 


01 


vv 


MEFAE Y¥¥eddR 2 ã5 


1800 1600 1400 1200 1000 800 600 400 200 


2000 


3000 


4000 


MMAÎ fGÜÛ! "H-NMR 2 J5 


6091866 
01 


WOOT'EE 
13 


أ 
| 


u! H-NMR 2 ã5 


آ 


B 


3& 2z parts per Million : 1H 


Lr6'€ 
E96'€ 
96€ 


STÎ fGü! H-NMR 2 ã5 


& = parts per Million : 1H 


N 


ا 
9 
1 
9 
9 
1 
1 
9 
i‏ 
: 
LG'S‏ 
LSS‏ 0 
1009 
S09‏ 
ا[ - 
4 
7 


18-0 16-0 14-0 


20-0 


0'01 


0'07 


00€ 


001 


AL_ THIAB _ST.3 
Single Pulse 


2000 1800 1600 1400 1200 1000 800 600 400 200 


3000 


4000 


> 8I 
سے‎ 98 
fr LLY 
= 88S 
CEL 
179 
1 <16 
06° 
SOI] 
SIC] 
= /0£[ 
60I 
pEpI 
Q9] 0891 
AS 
Es 
2 [79C 
CEOC 
CIO0E 


د د e‏ 


Conclusions and Recommendations for future work 


YùtedğdZDBTO) YFeudljhZTEFYZGI ù ùf LAZU o (DBTC) BBUF & 
yùûdZ(DBTO) Y+edFLINZTEUEYZGY LHX IH au o (DBTM) i fEUA(CA) 
.(MA) 
(TBTO) ¥+edf LjNPTENE yZGY LAFPu o (METBTF)AÃ (DTBTI) LGU - DÖ 
CUMMIN&DUNN LGM! | RUF BPR GOFARf Û ZAMEF) ÃA(A) Ljfedf yaz 
(CA) YtadjÃ (TBTO) Y+edf LINETEOE YZGY LHXDTBTC) T FEU avo 
.LFePAÃY $f +] RO HPF Go 
PRT ByÃ BAF Où Sled | FO HPPR Gd+eR df ladiîK Efep yat KĞrD- d' 
.(AIBN) ANBPO) ledipû FEBEPR Eb R@&lefeo +n AZA YÎ HY IZ 


yù df KO PED/IEDBTM)A(DBTC) LGU! +teR a ledApîî fepK anpD D 
+ù gû ùUf KGfeff yiùP LA#¥eR dK feuù hi ¥k (BA)AÃ (MMA)Ã (STD) 


. (IR, H-NMR) 


(DBTM)AÃ(DBTC) Lj GÛ! +FeR df leddAZOSLPABORPFYAORF | fep Kl û 
:OSBELRSeadADZBPFYAORf LDBA)A(MMA)A(ST) YE K GEDyAZ 
BA > MMA >sST 


* > * * 


(DBTC) Lfi HOü! +e df leda |1 KGHGDL_H 2CAN ã Kod# fep Kl Ë 
LFiHedADDBFYyAoRf LDBA)A (MMA)Ã (ST) JE KED/IEDBTM)A 
:OÖRE 
ST > BA > MMA 
DZDLjyù a COSI Aft Fur 2f A51 1f KGIGDYIZ LH daf YT LF fep Kt: ë 
Gj Epa ad! yii KGGDL_BZFOR df ledhpOS! dESYFA ot NOLA 
«A |G IAAF ySKS yi FTG +x fegf + pei  !oNFGEQLFoi| HA 


yd ++oR dF ladiipÃ + iu zf a5 |f KGPAAGIN K GEDE ok O5afeck ÛF & 
. JE KED z2 

+ùn@p ad fag !UEHf YT LN Go AZ tef af ledipz Ãeb auzk ak fep- D 

. Y Sadr feb || HAC FBDYAA ağek adê lafeoif 


* > > > 


CcêD 


+o dtedddlj +dEHf Y1 L} dpi ZAHF Y1 LN Go 5 2U aRzK aK fe - d' 
. † OJHNjOSY anf DIREN 


* * * * 


.Terpolymers +UAladADt_ P52a 1f KGiGÛ +H Y1 L¥ To- D 


* * * * 
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Summary : 


The aim of this thesis project was to carry out a kinetic study on 
some copolymerization systems for some organotin monomers 
with some synthesized vinyl monomers and the kinetic study 
was concerning with monomer reactivity ratios determination by 
using a linear method of Fineman-Ross . 

The organotin monomers were synthesized in detailed 
experiments and some of these monomers contain dibutyltin 
group which has industrially importance as polyvinyl chloride 
stabilizer and other monomers contain tri-n-butyltin group 
which are biologically active as fungicides , bacterocides. 

The synthesized monomers were studied by spectroscopic 
methods of infrared spectroscopy (IR) , the proton nuclear 
magnetic resonance (H-NMR) and carbon (C-NMR) and by 
the elemental analysis. 

The organotin monomers which were synthesized are : 
Dibutyltin Citraconate (DBTC) as a new monomer , Dbutyltin 


Maleate (DBTM) was synthesized by a new method , 


Di-(tri-n-butyltin) Itaconate , Monoethyltributyltin Fumarate 
(METBTF) and Di-(tri-n-butyltin) Citraconate. 

The vinyl monomers which were used in coplymerization with 
the previous organotin monomers are: 

Methyl methacrylate (MMA) , Styrene (ST) , Butyl acrylate 
(BA) and N-Vinyl imidazole (VI). 

The copolymerization was carried out in solution in a suitable 
solvent at 70 °C by using Dibenzoyl peroxide (PBO) as a free 
radical intiator. The copolymers samples were precipitated in a 
suitable medium and the overall conversion was kept low 
(<15% wt/wt) for all studied samples and the copolymers 
composition was determined from tin analysis by using 
GILLMAN & ROSENBERG method. 

The synthesized copolymers were studied by spectroscopic 


methods of IR and H-NMR. 
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